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Tex: Area Manager, Burcau of Reclamation, South-Central Califormia Arca Offlee,
Fresng, Califormniy

From: Acting Field Supernisor, Sacrameglo Fish and Wildlife Office (SFWO,
Sacramenta, Calilormia 1

Subject: Fermal Consultation on Lthe Proposed San Luis Drainage Fealure Re-cvaluation
{SLINFR); Califormia Least Tom, Giam Garter Snake, and San Joaquin Kit Fox;
Veesne, Kings, and Merped Counties, Califomia

introduction

Thiz responds to wewr (LS, Boreau of Reelamation: Reclamation; USBR: see Appendix A fur
a swmmary st ol common shbrevigtons vsed m this document) memorandum daced May 17,
20085, 1o the 1.5, Fish and Wildlife Service (Service) reguesting consultation oo the 3an Tang
Drainage Feature Re-Evaludion, and your November 13, 2005, memocandon providing
addicional information in the jorm of a revised biological assessment and requestiog that the
consultation be compleied by the end of February 1o accommodate the court mandated scheduie,
This consuhation is in accordanee with section 7 of the Kndangered Species Act ol 1973, as
amended (16 11500 1531 e seg.) (ESA)

The findings and recommendations contained in this conselation are based on the following
documents:
l. LRG0 The San Ldy Act (P.L. 86-488; Public Law)
2. 1990} San Joaquin Falley Drainage Program (U5 Department of the faterior
JUSIMYE and Californic Resowroe Agencies)
3, 200y U5 Wik PXistrict Court of Appeals findings (Cese Number 93-13300)
4. Decermnber 20032 Sun Lwiy Drainage Feature Be-Evaluetion Plar Formufution
Kepore




Area Manager, Burcaw of Reclamation, Sauth-Central California Area Office
_ Fresno, Calidamia

5. July 2003 Nationa! Ervirpamental Policy Aet Cometents an the San Luis
Drainage Featire Te-Evalvation Plan and Drafi Alternatives Report

& July 20H3 Planning Aid Memorandum on the San Luis Dramage Feature Be-
Evaluation Plan and Plan Formulation Repaort

1 Service's (U5, Fish and Wildlife Service, USEWS) reviow of the 2004 Plen
Formulitivn Report Addendium

R May 2005 Drafi Ervirormental fmpace Statemeny for the San Lol Drainage
Feature Re-Evaluation Project in western Fresno County, Califormia
&, May 2005 Sarr Luwis Drainage Feature Re-evatucion Bielogical Assessment

[, Revised and Updated October 2005 Sgn Lty Drainage Feature Re-vvalvation

Binliegical Asvessment
10 2006 documents provided by the Endangered Species Recovery Peogram (ESRP)

12, Telephone calls and electrome mall messages batween Heclamation and the
Service
13 Orher information available to the Senvice,

AfTected Species and Critival Llabital

5 . , , ,
This documen! represents our révigw of the proposed project on the folluwing species:

] endangered California least tem (Sterna antillarum [ ofbifrons] browai)
. threatened giant garter snake { Thamnophis gigas)
- endangered San Joaquin kit fox { Fidpes macrodis puiica)

The propesed project docs nol alfeet any critical habilut bevause no critical habitat has been
desighared for these three spocies.

No Effect and Not Likely to Adversely Affect Determinations

Reclamation has determined that the proposed action will have ne effeet on the fullowing species
{Appendix By

- Mo Ellect;

. Fuena Vista Lake Shrow (Sorex ornodes relictis: Federal status:
endangered)

' Fresno Kangaron Wat (Dipadomys mitrataides exilis, Feeral slatus:
cndangcred)

" Cianl Kangaroo Rat {(Dipodonns imgens; Federal status: endanpered )

" Riparian Woodrat (Neodsna fuscipes viparier, Foederal status: cndangered)

o lald Fagle {Jfaficwreies irucocephalus, Foderal siaws: threatened)

. California Condor (Cymrogypos califormiomyy, Federal stanss:
endangered)

. California Red-legged Frog (Rane awrora draytonii; Federal status:

Forrempf Congarleation o tHe P.r;p;.l;rdﬁm Luir Deardage }-'earure R-gvaliration (LMK
Hage & of j42



Acee Manager, Burcan of Beclamation, South-Ceniral Califormia Area QOffice

Fresno, Caltlomia

threatenod)

Blunt-pused Leopard Lizard (Cambelio silus; Federal status: cndangered)
Yemnal Pool Fairy Shomp and Vemaz) Pool Tadpole Shomp (Braschinecia
fpreehid and Lepiduras packaredi, Federal status: thresiened and epdanprerad
[respectively])

Valley Elderberry 1onghom Beelle (Desmaceray cafifornicus dimerphus,
Federal status; threatensd}

Palmate-bracted Bird's-beak {Cordvlenthus pelaatus, Foderal status:
ciidangercd

Califemia Jewelflower (Caxlanrhur cafiforaicus; Federal status;
endangercd)

San Joaquin Wooly-threads (Manolopir (-=Lembartia} conpdonil; Federal
stally: endanpercd)

Deelia Smiell and Delta Smel Cotical Habatat {Ffppumieses iranspesifiews:
Federal status: theeatencd})

We concur with Reclamation”s delermigation (ian the proposed action 1s not likely 1o adversely
affect the following spoeics (Appendix B

. ol Likely wo Adversely Affect

Consultalinn History

Tiplon Kangareo Rat (Dipodenns sitratoides mitratafdes; Toderal siatus:
endangered)

Californiz Tiger Salamander (Aridpcnmea californiense; Fodoral slatng:
thrcatgned)

Coordination &rd consuliation activitics inclwede the following:

2001 Seprember: Project planumg initiated--The Service and Reclamation negotiate a
srope of Work for the Fish and Wildlife Coordination Aot Report.

Coiober: Aveneics participale in Altematives Plarming Tesm Meeling.

Muvember: Pubihe Scoping Meeting.

Preeember: The Serviee provides an milial specics list for preliminary In-Valley
and Delia Digposal Altematives; agencies paticipate i Team Coordination
Mecting,

2002 Janwarp: The Service submits Planming Aid Memorandom to Reclamation.

Februgry: Avencics parlicipate in evapiralion pend work group.

Formal Conswltation on the Pr:.',.':-*;:erf SaT Lo Eimr'rmge Feature Be-cvaluation [3LOFR)
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Arca Manager, Bureau of Reclamation, South-Central Califormia Arca Office
Frezno, California

March; Agencics participate In meeling o drscuss project purpose and
prelimninary aitematives.

April: Agencies participate In Team Conedination Meeting.

June: The Service pravides a revised species list w pedlect the additinn of Oeean
Dizposal Ahematives.

Aungust; Specics list is shottened 1w reflect climinarion of Sanla Cruz Occan
Disposal Opticns.

Septemiver: Apencies paolicipate in Interagency Work shop.
December: The Scrvice accepts Cooperating Agency statos.
2002 Aprds The Service submins Planning Aid Mcemorandum to Reclamation,

Jurme: The Service prevides an updgied species lists for In-Valley, Qeean, and
Dclia Disposal Altermatives; the Scryvice submils first Deaft Fish and Wildhilc
Coardination Act Report (CAR).

July The Service releases an additiengd Planning Ajd Memorandum to discuss
changes in the profect dealing with the addition of latd retirement as an
alternative and a new Ilan Formulatien Roport “addendum™ prepared by 1he
Bureau,

Ceteber: The Service heging parlicipation i the montbly SLDER Miigation
Work Ciroup (WG The MW continues to mect and now averages bi-weekly
MEelngs,

Nevember: The Bervice provides comment letier on National Enviconmental
Policy Act (NEPA)Y documents.

2004 Throwghouwt year Agencics parlicipale m aumersus meetings.
Novemder: The Service provides comment and recomnisndzhons on projec!,

USFWS-USBR Interagency Meeting 1o Discusz Flanning Process for project.

S Febrrary; Updated speeies list is obtaiped from the Service through its
Sacramento {Hfice Endangercd Species websile, the Service provides
Reclamation with the Dhaft Fish and Wildhfc Cosrdinaton dct Report.

Formal Consultation on the Propnsed San Luis Drainage Feature Re-rvatpaton (SLOFR)
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Area Manager, Bureau of Reglaroation, South-Cenira]l Califomiy Area OfTice

Fresno, California

200

March: Admimstrative Drafl Enviconmental lnpact Staentent { ADETS) reviewed
by agcncics.

May f7; Reclamation requests imshistion of formal consultation and transmits the
Biclogical Assessmenl on the San Lwis Drainage Fealure Re-evaluation Project's
In-Valley Dhspasal/Laond Retiremeont Adlematives for public review and comment,

June 2 The Scrvice submits a memorandum (Service reference: 1-1-05-[-1317}
o Beclamation requesting additiopal information 1o initiate foomal consullation
o San Luis Dainage Feature Ro—cvaluaiian Project’s In-Valley DisposalLand
Ietirement Altemative.

Sulbv io Deeember; Dhscussions conducted to rosolve the amay of altermatives 1o be
eviluated i the BO apd agres on the schedule for compleling the Biological
Opiniwg. nformel discussions condected on vanows lechnical issucs at
cotduciing risk assessmenl related 1o minirmiging of aveiding aflects to migratory
bards at the evaporation ponds.

Sepiemther; The Service peovides comments on drall Drvirenmenta] Impact
atatement {is).

Novemiber: Reclamalion requests imtiation of formal consultation and transmats a
reviscd Bielogical Assessment on the Sar Luts Drainage Festure Re-evaluation
Preject’s In-Yalley DhisposaliLand Kolitement Alematives, The Service delivers
draft While Piper oo adull avian mortabity protoculs. Inleragency meeting with
Regivpnal Salicilors involvimg stafT Ipom the Serviee and Reclamation’s South-
Central California Area (fice and Regionz] Ofice to discuss vanous issucs,
mefuding e relationship of the coqoerent consuitalion on the loog teom rencwal
of Centmal Valley Project (CWP)Y watéer service coniracts 1o the San Luis Unit
[(ST.k1y and the SLDEFR.

Pecember: Reclamation iransmits a meme 1o the Service modifying the project
desenption provided in the biological sssessment W inchide priomity consideration
of listed specics recovery when retirement of those lands has st been delermined
1o et e needs af the SI.DFR.

Janwery o Preseat: Continuing meetings to discuss or resolve issues, weckly
1clephone conference calls between FWS and Burcaw'Soulh-Central Califormnta
Arca Office and Regional (fTice to resolve issues and to assure clese coordination
ol the CAR, and Biolagical COpinion. Inlormal discussions ¢onducted on vanous
technical issues and conducting nsk assessment related to minimuzing or aveiding
af{etts 1o migratory birds af ihe evaporation ponds.

Forsm Comsiwliaias o IAe P.-'.:-p::m?d Sar Luis Dravraee Feaiere Beesvalusiog (38 D)
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Area Manager, Burcaw of Reclamation, South-Central Califormiz Area Office
Fresna, Califormia

RIOLOGICAL OPINIDON
Fregmble

At the time of completing this sonsultation (caincident with the Finad EIS), Reclamation has not
yel sclected a proferred alternative of pregise locations [or speci e praject fealures, althaugh a
genoral mitigation proposal (willt an “intial estimate” af acrcape abligations) and broad planning
level analysis bave been ecompleted. The Service is able to analyze the current preposal ina
similarly broad perspective. Additicnally, the Service intznds 1o confinuc partictpation with the
SLDFR Mitigation Work Group (MWG) during fwture phases of the planning process, including
sesislance with the feasibility analysis, facilities sitinge, and the preparation of the mitigation
monilonny and adaplive management plans.

Rectamation his (due o Gring consiraints) defemed detanled disevssions rexarding mitgation
monitoring, adaptive management, apd specilic clements (¢.g., specine site locations and water
suppiics) of the inidial mitigation obligations to the feasibility analysis phase (following relcase
of the Final EIS) of the SLDFR., Thesc will be continued in coordimation with the MWG,
imvolving mermbers of the Service, CNFG, and the California Ceniral Valley Regional Water
Quality Contrat Board, Fresno.

Description of lhe Proposed Action
Project Arca

The drinage study arca is located i the western Szn Joaquin Valley and consists pnimanly of
{he lands within the boundary of the Central Valley Project's San Lais Unit {511 dap 1) The
project area ingludes the agricultural distoiets within OV "5 LU lecased in the northwest portion
of Kings County, in western Fresno County, and in ihe southwestem tip of Mereed County,
California. In addition, the project arca includes drainage impaired lands for the San Joaguin
Exchange Contractars and Della-Mendotw Canal Unit, T.ands immediately adpacent 12 the Unst. im
the Grassland Draimage Arca {QDAY, have alse beep ingloded. These lands in the GiA include
drizinage impaired lands of the San loaguin Exchange Contractors and Delta-Mendota Canal

Unit.

For discussion purposes, the dennage siudy arca has been divided inta the Westlands Waler
District (WWT3 and the Northerly Area (Map 11, The lands within the Westlands region have
been broken down into three subdivisions (morh, central, and south}.

The SLDFR planning area contains ghout 730,06H acres, mast of which are inlensively managed
sgricultural tand {Table 1} QF these 730,000 acres, ahqut 3794800 acres are, or are projecled Lo

Hﬂﬂ]’ If.f'ﬂ-.lf:ulmﬂr}.l'r .:'m rhe Propoped Sua duer ﬂrﬂ'ﬂ'ﬂﬂgu;.ﬂﬂmru Reevpaduitfacem f.'i'.l'.ﬂFH_J_
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Arca Manager, Burcau of Reclamalion, Soulh-Conttal Califormia Arca Qlfce
Fresno, California

bi, dtaigaxe impaired within the 50-year project planning honzon. The dramage sludy area 15
serniand, characienzed by hot, oy summers and mild winlers, Summer (emperatures may reach
|10 degrecs Fahrenbeit {°F), while winter tiempernees may fall belew 25 "F, Average annuil
precipitation is .6 mehes per year, but varies fraom 2.4 10 2006 inches,

The 5LU imcludes Wesllands in the south and the San Luis, Panoche, and Facheco water distnicls
in the Mofherly Area, The SLDFR planning area also includes disinets within the Della-
“endota Canal Linit {Broadview, Widren, Ore Loma, Morey Springs, and Eagle Field walcr
disioicts) and San Joaquin Exchange Cotitractors (Fircbaugh Canal Water Tistrict and Ceniral
Culiformia [migation District). ANNCY1 water contract supply scurces and supply system’s
opéeratianal issues are culside the projecl scope.

Froposcd Actioo

Reclumation proposes to provide drainage scrvice for the San Luis Tnit and the GDA, When
selecied, the proposed action would [olfil] 1he requirerments of the Court Order Aled in Firebangh
Cermrcd o @l el v Urited Srates af dmerico, e wf. (also eefomed Lo as the “Sumner-Feck
settloment™, and be completed under the suthootly of Public Law 86-438, Beclamation bas
requested fonnal ESA consultalion on the feur In-Yalley Draingpe Impaired Lands Alematives.
The SLODFR Draft Envirgnmetital lonpact Statement (DEIS) states that al] phases of the project
assume that farmers will be adopiing on-fann and in-district drainage redygtion actions
repardless of which uliimate drainage selution altermative the Federal government selects.
Drammage reduction actions include cegyeling drainwater, managing shallow groundwater, and
reducing canal secpage. Following en-farm and tn-distacl actions, the altermabives jiaclude
varving ameouns of land retirement, reuse areas, cOnvEyance collection sysLeins, reverss nsmosis
treatmrent plants, sclenium biotreatment facilitics and evaporation basiis, and is based an the four
“In-Yalley Disposal/T.and Botirement Alvematives™ rom the SLDFR DEIS. Thesc four
ailcrmatives are: the In-Yalley Disposal Allernative, the In-Yalley Groundwater Quality
Altcrnative, the in-Valley Water Needs Allemative, 2od the Tn-Valley Doinage-Impaired Arca
Land Relremont Allemative.

Reclamution has reguested consultation of ke four In-Valley Drzinape Impaired Land
Allematives, Teo cover the maximunm screages of facilities and the maximum acreage of land
retremictil thal woulil be anplemented under any selected altemative, 1his opinion will analyzee
the two bookend alternatives: 1n-Valloy Disposal and In-Yalley Drainage Bnpaired Area Land
Eelirernent,

Conmon clements o all foar alternatives inckade the trestment of rewse facilily drainwater with
reverse osmozis {RO) and selenium hiotreatment Defore disposal io evaporation basing. Final
selertivm concentrations in the treated cffluent froon full-scale biotreatnient plants weuld not
cxceed 10 ppb on averape and, as detenmined necessary to minimize risk to wildlife, woold
include a post treatment axidation step 10 convert residual selemwn in the cMvent ta sclenate.
The minimuom land relirement altemative retires 44,100 acres of land, Depending on the selected

" Furmal € onsalfasion o the Froposed San Lais Dramege Feasure Re-ovaluetion (SLAOFR)
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Area Manager, Bureau of Reclamation, South-Cantral Cadifomia Arca Office
Fresno, California

allernative, a lotal of up to 308,000 agres of land may be retired.

An Adaptive Operation and Monitoring Flan (Plan} will be developed., in cooperation with the
Service, for all reuse and trearment Facilities that wil] include, but nen imited o, menitonng to
determning the level of use by San Joaquin kit fox and California beast tem, long-term facilicy
monitoring, conlingency plans, and adaptive management plans, Waler yuality menitoring al
evaparation ponds and reuse facilities will he incorparated inte the Plan, Monitaring for San
Joaquin kit fox and California least tern will utilize a teresl system 10 which manitoriog iogeeases
and additional centingency measures are iinplemented as needed based on thresholds 4o be
established in the Plan, The focus of monitoring will be at the evaporation basins for the
Cakiformia Toasl femn 2nd af the reuse greas for the San Joaquin kit fox.

The four allematives differ among additional projoct features. The four alicmatives include wp 1o
71 miles af inter-facility pipelines, 8 maximum of 16 regional reusc facilities on as much as
19,000 acres, as many a8 four evaporation basins on up o 3,290 acres, and up o four RO
treatment plants and sefenfum bigreatment plants on @ maximum of 14 2eres. Effluent Mow
rates may be up to 51749 alfy in the Northerly Area and up 16 4050 affv in the Westlands North,
Ceniral and South Arcas. As the amount of land retieed inereases, the amount of langd converted
Lo reuse areas or cvaporation basing decreases (Figure 1)

b ek

Rgutde ZMOAS [Haes)

45006 B 2000 0000
Redred landa {acre)

' —— Feire areas ;;—Ewwmnm =1L E

Figure 1. Relationships betweet acres in retired lands, rewse arcas, and evaporation basing
(source: USRBE [Octabor] 20050).
A summary of the femures of each SLDFR In-Valley Alternative is presented below:

3 In-Valley Disposal Aliemaiive

Fr:-r.'.'-ﬂ.ﬂ.’ f'.'n.r.j.e.u.Err':—:.u -r:l.; ;’h;—f"‘n:.lpa;{'d Serm Laviy Drrgimage Feature Ke-ovifuatior (S3L0FRy
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Arcd Manager, Bargau al Be¢lamatign, Soulh-Cental Califermia Arca Office
Freseo, California

2)

3

4]

No new land relieement (Map 2}

Reported zs 44,106 acres retirement [Sameer Peck, Britz settlcments, and Central
Valley Project Improvement Act {CVPLA) demenstralion program)

Up to 3,290 acres evaparation basins

19,000 acres of regional reuse facilities

[n-¥alley Growndwater Quality Land Retitement Alternative (Map 3)

02,502 acres total cetirement (cxisting 44, 106 acres ples an additiona] 43 486 acres
reflecting lands with shallow groundwater quality comaining = 50 pg seleniunt/[
water)

Lip tn 2,890 acres evaporalion basioy

16, 7 acres of regional reuse facilmies

[n-valley:Water Neady 1.and Retircment {Map 4)

193,050 acres total projected retirement [cxisting 44,106 plus an additional 149 850
actes that include: lands with = 20 pg seleniundl water, the 65,000 acres aequired
Ly Westlandy (hat could later e brought back into produetion with deainage service
{Ragauspe} and 16,000 actes (rom ihe Broadview Water District]

Up ter 2,150 acres evaporation basins

Actcage represcnts the amount required to “tetire encugh lands to meet the inlemnal
watcr use necds of Westlands™

12,500} agres of reuse facilifiss

-ValleyDiinage mpairsd Arca Land Eenrement (Map 5)

308,000 acres total projected retirement {44,106 plus 263,894 acres representing the
remyinder ef Wesllands drainage-impaiced lands, ptus the 100000 acres in
Broadyview)

Excludes refirement of lands witkin the Mortherly Arca (71,000 acres) curretly
servidd by Grasstands Bypass Projocs

Upto 1270 actes cvaporalion basing in the Norherly Area

7,500 acres (1,700 acres existing) of rense faifics

Fornral Consulianun on the Froposed San Luts Draindyr Feaiure Me-gverfvalion {“.!:-‘I..f}}'ﬂ,.l
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Arca Manager, Bureau of Reelamation, Seuth-Central Califorma Area Office
Fresno, Calilornia

Table 1. San Luis Drainage Feature Re-Evaluation Project Features.

In-Valley Altern alives

Feature Disposal Groundwater = Water Needs  Land Retirement
C] o Quamy
Lol recired 44 10 02 A0 103 Q&G I0E QD
PR | ”

Rewse Areas 14, on 15, on 16,700 acres 14, 00 12,500 1, ob 7,500 acres in
153,000 acres | _ | acres aaorthetly Area

Evaporation d,on 2870 4 on 2,530 acres 4, on 1,880 1,om 1,110

Ravims ACIES faverage) (2,590 ACTES faverage} (1,274
(avorage) ML T {average) MEX IMLLm } 3CTCs 1N
(3,200 (2,150 Morherly Arca
thaxImum} o maximum) N

freatment Plants |4, on 14 d,omn 12 acres 4, on % acres l,om 5 acres in
acres . [Monherly Area |

Comveyance H omiles of | 71 miles of pipe 71 miles of 1.1 miles of pipe
pipc _.pipe 1 .

Implementation vl the propoesed action. far all feur allernatives, will replace the current Mud
Slough disposal of dranwater with dispesal inte the propesed Nonherly Area evaporation basin.
In addition, selenium loading 1o the T2clta-Mendola Canal {and downsitesm al Mendota Pool un
he San Joaquin River) will decrease 4s g resull of the construction of a pipeling to conviy the
discharges of the Firebaugh Sumps {sumps along the Delta Mendota Canal that currently
discharge into the DM inte the Northerly Area reuse, ireatment, and disposal sysiem.

The major project facilitica’fealures are briefly described below, buot can alse be found in greater
deail an the SLDFR DEIS,

Retired I.ands

Some linds with poor dramage charactenstics would be retired to reduce the sverall volume of
dramnaater requinng disposal, The lolal aereage of retired lands has oot vet been delermined b
would range from 44,106 (existing condition) t 308,000 acres of active and fellowel
agriculivral land.

Retired |ands thal ar¢ notl vsed for projoct purposcs (6.8, réuse arcas, cvaporalion basing, e}
woltld be diyland-farmed, grazed, or fllowed, in roughly cqual proporions. Retired land
acquired and managed wnder the OV PLA Land Reticement Program {ep 10 7000 acres) would be
manaecd and momilored for wildlifc habitat. Initial geals for all retired lands wouid be to protect
ihe seil and help prevent the spread of noxious weeds unti] long-term operating stratcpics van be

Formol Congultation an the Proposed San Luis Draircge Feature Re-cvaluation (5LI2ERF
Fape 10 af Fd2



Arca Manager, Buccay of Reclamation, South-Centeal California Arca Office
Fresne, California

tntplemented by owners/lesseesoperators. These inittal efforts weould inchnde discing fallowed
lands wwice annually, planting new vegeaation (il approprime), controlling weeds, and passibly
removing ar relocaling Lhe exisiing immpation inlrastros ure.

Conveyaace{Colleclion Sysiems

Rreclamalion would construct 8 ¢losed collectiaon nystem (o collect and convey drsinwater from
am-farm subsurface ole Jrains to regivnal reuse facilities. The closed collection system would
eonglst of sumps and pirelines. Drin sumps wonld be placed at the lpwest comer of the quarter
sectlons of lund ar at some gther [ow point on the guarter section lines. Farmers would pump
draimwalcr iremn thedr draing iole the sumps, and pipelines woeuld convey drainwater from 1he
sunips to the reuse areas. The In-Vallcy DisposalTand Retirement Allemative conveyance
syslem] mdy include up o sixtecn pumping planls, These plants would pump reuse water from the
rewst argas Lo either another pumping planl or a reabmenevaporation bagin arga. All af the
pumping plants would e located in reuse areas.

Under the minimum land retirement seenana (44, 106 acresh, project facililics necessary o
convey drainwater 1o ireatment sies would require construgtion of about 71 miles of inter-Facility
conveyanees pipelines amd a logar aetwoek of approximately Y7 mles of buried colleclion lines
and associated sumps, pumps, and controls. Linder maximum Tand eetsrcment (308,000 acres}),
new conveyanee {acidies would be lmoted o the Norther|y Avca and would congist of 1.1 miles
af conveyapce pipelines and approgimately 24 nules of new bured ¢oliection lines added 10 the
area’s existing sysiem ol open draing and buricd pipelines. As envisionzd, both the conveyance
system and the entire collection netwark wonld be installed a5 buned pipelines (as epposed 1o
apen eanals and dring). Constmction would take place in narmow linear carridors entirely within
the agricultural bean of the valley and gencraily would be limited to previcus]y disturbed road,
canal, and railroad nghis-of-ways or the perioncicrs of agnculiural felds. In this previously
disturbed, topographically flat, and casily accessed landscape, pipeline construction {irench
cxcavaticn, pipe plecement, and backfilling) would be sxpreted 1o move quickly, with only
minor and temporary disturbances to wemesinal wildhfe resources,

Bruyi Areas
Linder the mmimuen land retirement sceranao, collected drainwater would be used o imtgate salt-

lalersol crops &1 up 1o 1O teglonal reuse facilitics wotaling as much as 19,000 geres, Under the
massimurn land relinément scenano, 3 Sipgle renze facility wanld be required, tetaling 7500 acres
and Mocated i the Nomherly Area at the site of the cxisting Gragslands Bipass Projcet {GBP)
Panoche Facility. The nuinmber and total area of reuse sies would incrcase as the arca of retired
land decrcascs, Subsurface tilc drains would be mstalled e collect the reused drammwater. Each
reese facility would also function as an underground regulaling reservolr o ¢ontrol the How of
rewscd deaimwater 1 downsiream features. The rewsed dramwater would be conveyed via pipeling
or eanal o peatment and then 1o disposal faeilines,

Staped development of the reuse areas would require surface disturbance of up to 19,000 acres,
mest of which weould take place on aclive cropland dominated by cotton and row crops where

Farmal Couraltation on the Proposed San Luis Liraimage Feature fe-cvalnston (SLIWR)
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Arca Manapes, Bureau of Reclamalion, Souoth-Central Californiz Area Qffice
Freano, Califomia

exisung Hllage praciices likely have limited habitat valuc (Maps 7 & 8. Activitics reguiced o
indtially Jevelop typical teuse sites would e similar o farming activities that histarically teok
place at the sites. Initial development would inelude surface contauring and leveling: installation
ol irmigation systems, subsurface drains, sumnps, and buried collectors, imibal planting, cleanng, or
lurning under of existing crops; and similar site preparation activilics. These aclivitics, like the
previous farming practices, could resull inminor o iemparary elfects [ the cotnmeon (emestrial
spccies that have adapted [ the San Joaquin Valley's intensively manapged agricultural

landscape. For reuse facilities that would be lecated 1n wholc or in pard on already retired,
ahandnned, or fallowed parcels, construciion would remove maderal vegetation, non-1mgated
cover crops, o residoal vegetation lram carlier fanm wse.

Crops

Feuge areg eraps would likely include sali-tolerant perennial grasses such as Bermuda grass, Jose
tall wheatgrass, Rio wildree, and alkali sacalon. Legumces may be added to pasture mixes i less
seline areas. Sroaller acreawes of barley, canola, and other salt-inlerant prains andfor foraee mixes
may be grown, and seme trec varietics may be used 1n appeopriate arcas. Grasscs and grains
would likely be harvested for local Bivestock producers if there is a market for such produce.
Sheep prazing may be used o harvest some pasture forages on-sile.

Irrigatinn Management

Climate- and seil-based imigation scheduling would be contmual. Imigation evenls would be
manitored on site at ali times. Duning the peak imigation season. ields may he imigaled a5 olten
as every 2 weeks. One goal of the irmigation managemenl propram wonld he 1o elimioale standing
tatlwater. An underground tailwater collaction, conveyance, and rediztribution syster wonld be
insfalled as necded on each reuse arca. Any tailwater collected from higher ficlds would be
conveycd and used an lower fields, Tallwater from the lowest fields would be pumped back to
higher Helds.

Drainage System

One key compenent of the reuse area would be the subsurface drainage system. No deainwater
wonld be applied o reuse ared felds unti] the required drains have boen mstalled. The drainaes
system wiruld consist af burted deain pipes o preserbed depths and spacing, The depthe and
spacing would vary from one reuse area 1o the next hased upon the hydraelic characieristics of
the subsoil, The drains woukd be sizcd to bandle the peak flow gencrated by the imigation of the
salt-lplerant ¢rops. The draimage system would be spaced to keep the waler tible at 4 foct, or
mare, helow the ground sutlace all year.

[rainwaler in the spaced drains would flow into a buried collector drain that would camy the
drainwaler to a small pumping plant where the water would be pumped fo the water Wreatment
Facility. The etdire draimage systern wonld be undergronn:d with acoess for mamdoning, cleaniog,
and sarnpling through conercle manholes ol pipeline punctions. Some use of Drain or Sub-
Imigation Kiser (DOS-TR) valves would he incorparated as flow contrals when groundwater
slorags is regquired to distribuic the watcr table more avenly under the fields. The water table
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wonld be used as o storape reservolr to 2llow the drain discharge 1o be regulated 1o near the
averape angual Mow fiom each reuse area. The near steady deain discharge i3 desived for the
waler freatment plant design and operation,

The drainage systems would be installed as a part of the development of cach reuse area, As
installation progresses, more extensive subsoll investigations would be nceded 1o delermine
adequate drainage sysiem layouts and designs, Shallow observation wells would he wsed 1o
provide waler table deprh information for peoper sterage’discharge epetations of the draing,

Fach reusc facilivy would provide an opporienity lo contral the flow of reused dramwaler to
derwrnsiream feateres, The water qualily of effluent reused drainwater would be the same 45 the
waler quality ol the perched aquifer bencath the rewse facility, In peneral, il is expected that waler
guality of the perched aquiler wauld gradually decline duting long-tern use, as do all aquifers
underlying irmigated famtands.

Keverse Osmosis Treatment

Reused drainwaler collected from the reuse areaf2) would b conveved 1o reverse ¢smosis (RO)
Ireatrnent plant{s) 1o produce kigh-quality predoct water that could be blended with OVP water
for irrigation. Nepending on the wmount and lecations of retired lands, up to four RO treatment
plants would be constructed. Each RO trcatment system would be associated with an adjacent
craporation basin (sce below) and would consist of 4 single-stage, single-pass amay with
approprale pretrcalment 1o achieve S0 pertent recovery,

Spleniom Biotreatment

The concentrale reject stream from cach RO facility would be conveyed to #0 adjacent selcnium
bratrcatment facilily, The effluent from the sclemivm Botreatment plaris would 1hen be
discharged w theic adjacent evaporalion basins, Under the minimum land retirement scenario, a
scparile reatmentievaporalion fEciliy woeld be toc=ied n cach of four Jrarnege Tones:
Mortherly Area, Westlands Worth, Westlands Centrzl, and Westlaods South. Tnder the maxgmuon
land retiremcnt scenario, the flow rate to the singlc biotreatmend plant in the Norherly Area
would be approximatcly 4,428 acre feet’year. Under the minimum land retitement scanano,
inftuent 1 1he dNocherly Area biotreatment plant would be 4,050 acre feet'vear and flow rates for
the Westlands North, Contral, and South areay would be approx imately 1,668, 2,992, and 1,421
AFyear, respectively. The Now-weighted average finzl selenimn and total dissolved solids
{TD5) concentrations afler reuse and RO treatrent are estimated to be 475 micrograms per liter
{pe/L)y and 35 600 milligrams per lter (meL), respectively. Based on results of labaratory and
pilot 1515 of this tochnology using actual drainwater, i is estimated that the nitial and final Se
¢oncenications in the ircated ¢fMuent fram full-scale boreatment plants would average 10 pgfl..

Sinng of the proposcd RO and biological treatment facilitics would occur entirely on active or
forrner apmicullaral lands, or other previonsly disturbed agncultural pareels, Constragtion of the
Fagililiey would permancntly remove existing vegetation from the sites, resulting in the
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permanent loss of 5 acres of agriceltural habitat funder the maximuwm eetirement scenana’ to 14
acres (under the minimom retircment sconaric.

Evapuoralion Basins

Abhout T square miles of land are being investicated for potential sites for evaporation facilites.
Four evaporalion basinz, occupying a total of up to 3,290 acres (2,870 acres average), would be
construcled wnder the minimum land relirement scenang, This acreape represents the mmaximem
area eslimate bassd on evaparation basin ¢apacity nesded for wet years of flaw and corresponds
e & maximum disturbed land area. Tt is based on peak outflows from the reuse arcas under the
munmum land refrement scenanio for average wel year conditions, The cstimite of 2,870 acrey
represents an average “welted” arca under average flow years, Under the maximum Land
retirement seenario, a single cvaporation basin lotabing 1,270 acres maximwm {1,110 acres
averape) would be constructed to sarve the Northerly Area.

Mitigation and Adaplive Managemeni

Adl fonr allemnatives may include measures 0 mimmize significant mpacts o halogical
cesources and, if necessary, 10 compensale for lasses or damaye 1o peotected spocics, important
habitals, or natural communities. ALl four allematives may inelude meagurcs fram the following
CatcEones:

Preliemimary Site Studies, Riolpgical Surveys
= completed during feasibility and final design project planning 40 defme site
condilions and hiclosical resournes;

Project Design, Facilily Qperalions Measures
» includes () design and siting measures for planning, sizing, or routing af project
facilitics to minimize praject offects; (hi operation aml mainiepance measures
incarpovated into the starlard pperating procedurcs of cach faciliy o mimimize
long and short term elfects 10 biolggical respurces; and (&) construction-related
measurces tneorporated into consiruction activities to minimize clfcels 1o
biclogical rescurces associaled wilh construction:

Mitigation Habital Sile Measures
. includes {a} dedicated site measures developed o provide specific babitat funclion

associated with attracting impacicd speoics away rom harard areas, or diluting
the concentrmtion of harmii) substances in food sources; (h) enhaneing cxisting
wildlife hahitat to provide additicnal quality or quantity of specific habitat
functicns (Maps 7 & %); and (c} other measures cslablished at desicated
mitigation sites thal may nol meet multiple crilera for altermattve habitat or
compensalion habital, bol which peovide benelits that contnbute toward overall

mitigatiom habitat objcctives;
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Adaptive Management Measures
» includes () long term monitoring activities, conlingency plans, and adapiive

ranagernenl plans (o be incorperated into the operating plans of individual
facilities. and & detailed Monitoring and Adgpiive Managemen: Plan o be
developed for the preferred alternative; and {b) measures developed 1o replace or
carmpensale Tor lost o imeparably damaged biclogical resourees when significant
impacis cannot be avoided. Certain measures, such as the crealion of habitat o
offsel harm to migratory bird poputalions from preject facilitics, have the
polential o adversely affeet Yisted species, These efledts are not ripe for
consuliztion until Reglamation bas selected a prefered aMemative and determined
how much such mitigation is required. The fulure creation and operation of such
habitat, 1wogether with any other mcasures that may adversely affect listed spegics,
will undergo scparate review under ESA section 7 prier to implementation.

Action Arey

The action arey is located in the weslem San Joaquin Valley, and consists primarily of lands
within the boundary of the CTVF's SL1T ond adjacent lands of the GDA (Maps 1-5; Appendices C
& ). Specifically, the action arca cicompasses the driinage impaired lands i the Westlands,
Broadview, Panoche, Pacheco, and 1he southern portien of the San Leis water districis;
approimalely 36,000 acres of adjacent lands withen the Crassland Drainage Area; and ihe San
Toaguin River down 1o Yemnalis for terresinal species, and to the esiuary for aquatic species.
Wernalis was chosen as the downstresm cod point bocause the cffccts on torrestnal spoeies are
rot expected ta be detectable bevond thal poinf, The esary was selected for aqualic specics as
there is some evidence thal contaminut lading may e deleciable and significanl 1o thal paint,

Conservalion Measures

Al Specics
1 Reclamation will continoue te address the needs of Misted specics on a broad basis
theough continaing programe such 95 the Central Valley Project Conscrvation
Program and VLA b1j other program as Tonding and amthorizations allow,
2. Heclamatton will ensure that cvaporation basing will include escape points 10

allow cgress in 1he cvent any spoeies temporarily emters the basin.

Careent Crearticr Suake

1. Reclamation will follow the Service's Stanelard Avaidanee amd Minfmization
Mewsures Dnring Construction Actfvities i Giamt Garter Snake (Thamnophis
wivas) Holqoar
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Son fogguin Kot Fox

|

Reclarmation will fallow the Service's Standardized Recommendatinng for
Proteciion af the San Soaguir Kit Fex Prior Tor or During Ground Distnrbance,
meluding completion of pre-construction surveys to identify patential kil fox
aclivity, and implementation of approved conscrvation and avoidanes measures,

Reclamation will ensure 1hat most construction activity will ocsug during daylipht
hours. %o nighttime constrection will he schedigled in the lortherly Arcas.
Howcver, f neehttime construction becomes necessary 1o the Northerly Areas,
Peclamauon will contact the Service for guidance on appropnate prateciive
measures lo ensure the safety of kit fox cnpaged in noctummal setivines.

Ereclamation will coordinate with Servige, CIDEG, ESRP, and ather
knowledgeable pardies Lo identify pliods and management sivategics that hoth
maximize Lhe fimction of the rewse arcas for the drainage program {c.g., 1o
cvapoiranspite lares volumes of applied drainwater) while minimiging (e osk of
selenium bicaccumubalion 1o the kil fox. Rouse sites will be designed 10 Jimat
crop types that support zbandant small maimmal prey populations. Vegetation
typos that kit fox preder to avoid (e.p., 2ll, robust species that form dense ground
cover), produce minimal seed, and/or are notl known to bicaccumulale selenium.
wil] be planied.

Reclamation will develop an Adaplive Operaticn and Monienng Plan, m
conperation with the Service, for thi reuze and treatment Tacilities that will
include monitoring to detcrmunc the bevel of use by San Jozquin kit fox, The Sin
Joaquin kis fox momitonng will wilize 2 hered system in which monitonng
increases and sdditional contingency measures arc implemented as necded lrased
on thresholds 10 be cstablished inthe Plan. The fucus of monitaring for San
Joaquin kit fox will be the reuse areas.

Erclamation will give prionly (o land retirement in arcss needed for Listed species
recovery, particularly by Sao Joaquin kit fox, when retiremaent of thase lands kas
first bean datermined ta meel the necds of the SLDFR.

Eeclamation will seek to implement any land relirement 1n acéordande with the
Frdangered Specics Rocovery qualifving ¢rtena listed on page 307 of Appendix
F althe Recovery Plan for San Joaquin Valley Upland Species.

Reclamation will assisl Lthe Service’s SEWO o develop and implement econontic
or other incentives for conservalion and recovery on non-Federally owned Jands
retired as part of the SLDFR.

California Least Tern

1.

Tur.;?:ﬁ ﬂ;:l.r;.'h:r_n'ra.rr';‘m an the Proposed Sun Luis Dreirage Featurg }h!\-q!‘;ﬂ!u.'.'rﬂ'ﬂ.rr JELDER,

Feclamation and Lhe water districls will work with the Tocal masquite ahalament
districts 1o minimize 1he wse of Gaembiccia in the evaporation basins.
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2. Reclamation will enswre that fermanal cells of the evagotation basins will be
capped quickly, when the cells are dry, 1o discourage nesting. Capping will be
done in campliance with Regional Watcr Quality Control Bosrd standards,

1. Reclarpation will develop an Adaplive Operation and Monitoring Plan. in
conperalion with the Service, for the evaporation ponds that will inglude
monitering e determine the level of use by Califormia least teth. The Califorma
lcasl tem monitoning will ulilize a Gered aysiem in which moniteang mereases
and addiniong] contingency measures are implementcd as needed based on
thresholds to be established in the Plan. The focus of monitonng for Califomus
lzast e will ke the evaporation basins.

Conternporanecus Consuliations

The fellowing consultations are nal considercd part of the Fnvironmémtal Baseline because final
bivlagical opinions have nol yel been issued [or them.

C¥P Long-tern: Water Contraces

The SFW 15 working with Reclamation's Sewih Central Califormia Area Qfftee 10 accumolate
the information necessary o evalyale the affects of renzwing the long-lerm water contracts for
the (&) San Felipe Division, which includes the San Benily County Water Dhstrict and the Santa
Clara Valley Water District, and (b} the San Luis Unit, which incluldes Califomia Depanment of
Fist and Crame propesty, Cior of Avenal, City of Cealinga, City of Fluron, Pacheeo Water
District, Pancche Water Dysteiet, San Luis Water District, Westlands Water Disioet, including
the ¢fTecis of contract assimments 1o the Westlands Woaler Exsinct from Broadview Water
Distrct in e Deha Mendota Canal Undt,

Status of the Species

San Joaquin Kit Fox

Listing.

The San Juaquin kit fex was listed as an endangered species on Mareh 11, 1967 {USFWS 1967}
and was listed by the Statc of Californiz as a threatencd species on June 27, 1971, This canine s
the umkbrella species for the Becovery Plan for Upland &Species af the San Joaguin YWalley,
Californte (LSFWS [938).

DCrescnphion,

The kil fox iy 1he smallesl camid species in Nortl America and the San Joaguin kit fox is the
largest subspecies in skelelal measurcments, body size, and weight. Aduolt males average 803
centireters {31.7 inches) in total lenpih, and adoult females average 76.9 centimeters (30,3 inches
m toral Temgih (Grinnell ec el 1937). Kic foxes have long slender legs and arc approximaltely 30
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centimeters {12 inches) high at the shoulder, The averape weight of adull males s 2.3 kilograms
(5 pounds), and the average of adult females is 2.0 Kilegrams (4.6 pounds} {Morrel] 1972).

General physical characieristics of kit fpxes include a small, slim body, relziively large sars set
tlose together, narrow nase, and a long, bushy tail tapering slightly toward the tip. The tail is
typically carnied low and straight.

Color and icxture of the fur coat of kit foxes vanes grographically and seasooally. The most
commaonly descrbed colorations are bufl, tan, grizzled, ar vellowish-gray dorsal coats (MeGrew
1979} Two distinctive eoats develop cagh year: a tan sumnmer coal and a silver-gray winler coat
{Mormell 19723, The ear pinna (external ear flap} is dark oo the back side, with a thick border of
whitc hairs on the forward-inner edee and inner baze. The il 1s distinetly black-tipped.

Historical and Current Ranpe.

in the San Joaguin Vatley before 1930, the range of the San Joaguin kil fox extensded fram
soulhern Kern Counly norh to Tracy, San Joagquin County, on the west side, and near La Grange,
Stamslaes Courty, on lhe €ast side {Gronell er 2/, 1937, LSTWS 1998). Histarically, this
specics ocourred in several San Joaquin Valley native plant communities, In the southommost
portion of the range, these communitics included Valley Sink Scrub, Valler Salibush Scrub,
Lpper Soncran Subshrah Scrub, and Annual Grassland.

Kit faxes currently inhabis some arcas of suitable habitat on the San Joaquin Valley floor and in
the surreunding foothills of the cooastal ranges, Sicma Mevada, and Tehachapt Mountaing, from
southem Kern County notth to Contra Costa, Alameda, and San Joaguin Counties on the west,
and near La Grange, Stanislaus County on the east side of the Valley, and some of the larger
seatiered islands ol natural laond on the Valley floar in Kern, Tulare, Kings, Fresno, Madera, anil
*Merced Counties {Map o).

The largest cxtant populations of kit foxes arc in western Kem Counly on and around the Elk
Hills and Bucna Vista Valley, Kem County. and in the Cardza Plain Matural Area, 8an Luis
Obispo County (Map 6). Theugh memlanng has nal been continuous in the central and neahemn
portions of the range, populations were recorded in the lae 19205 at San Lois Reservair, Menced
County (Boden o af. 1987); Monh Grasslands and Festerson Natiomal Wildlife Befuge {NWE}
area an the Yalley floar, Merced County (Pavephio and Clifion 1988}, and in the Loz Vagqueoros
watershed, Contra Costa County in the carly 19205 (USFWS 1998),. Smaller populations ace alsa
krown from other parts of the 320 Jeaquin Valtey oor, including Madera County and casiem
Stanislavs County (Williams {990),

Essential Habilal Components,

Bat fones prefer Joose-textured soils (Gnnnell ¢f of, 1937, Rall 1244, Eposcue 1962, Morrell
19727, hut are found on vidually every coil type. Dens appear 10 be scaree in arcas with shallow
soils because of the proximily to bedrock (Q'Farrell and Gilbertson 1979, CFFareel] a0 ol 198,
high waler tables (MoCue e @l 1981), or impenelmble banlpan layers (Marecll 1972). However,

Formal Comxelation on the .*‘m;:&:rd Sar Ludy Drinmgge Frolant Re-evoludtio I“IELE'FFJ
Fage 1&of 142




Area Manaper, Burcau of Reclamation, South-Central California Arca Office
Vresoo, California

kit foxes will oceujiy soils with a high eliy content, such as in the Altamoni 1"ass area m
Alameda County, where they modify burmows dug by other anumals (Ocloif er af, 1986), Sikes
thal may not provide suttable denning habitat may be suitable for feeding or providing caver
{hiaps 7 & B)

|Hote: The lollowing sections discussing land values for kit fox were prepared for Reclamation
by Brian Cypher in ihe roport K1 Fax Censervation fn the Saa Lus Drainage Unidt Stuely:
Feological Conglderations Relevant 1o the Development of & Conservieton Strategy for Kir Fores
(Cypher 2006} |

Matural band Values,

Kil foxes arc an andland-adapted spoeies. They occur in and regions, [ypically desers,
throughout Nerth America (Cypher 2003). Accordmgly, m the 5an Joaquin Valley, optimal
haburats for San Joaguin kit foxcs penerally are those in which conditions are more descrt-like,
These include and shrublands and prasslands (USEWS [903). These arcas are characienzed by
sparse or no shinak cover, sparse ground cover with patches of bare ground, shon vegetative
siructure {herbaceous vegelation < 18 inches tall}, and sandy 1o sandy-loam soils.

Tall andfor dense vegelation penetally 15 tess oplimal for foxes (Smith er af, 2005} Such
cenditions make it difficult for foxes 1o detect approaching predators o capture prev, Kit Tuxes
also tend to avoid rugyed, steep termain, Prodation osk apparently is higher for foxes under such
topographic condetions (Warrick amd Cypher 19%8). To general, flat femain or slopes under 5%
are optimal, slepes of 5.15% arc suitable, and slopes greater than 15% are unsuitable. For this
teasen, the foothills of the Coast Ranges penerally are considered 1o demark the westom
houndary for switable kit fox habital. Finally, kit foxes appear 1o be strenply linked ceologically
10 kangaroa rats. Kif foxes are especially well adapted Jor preving oo kangarco rals, and
gonsequent|y, kit fox abondance and population stabiliy ace highest in areas where kangaroo rats
arc abundant (LSFWS 1998, Cypher 2003} Kangaroo rats alse are aridland-adapled species, and
thus, reach their greatest densities 1o the San Teaquin Valley in arid habitars,

Following are assessments of relative value for vagous natural hebitatz present in the San
Joquin Valey:

Saitbucsdt sorwed. This is an ardland habitat gencrally damanated by sahbush shrubs {4 eripfes
spp.), and with ground cover domingted by non-native Brome grasscs (Bromus spp.). Kangaron
rats arc gbundant. This habitat is apiimal for kit foxes, and kit fexes gencrally achieve their
highest densities i arcas with this habilat type {e.g., Lekem Nalwral Arga, Buena Vista Valley,
Cammizo Plain, Elkhomn "lain). Althouogh this habnat ss favorable for foxes, it should be noted that
detige patches ol shoubs provide cover for kil {fox predators and may be svoided by foxes.

Arid prasslonds. This is an andland habilat with few or ne shoobs, and whiclh is domipated by
nan-native prasses, panicwlarly red brome (Mromner aradrifensis rebens), Vegetallon stouciure is
low and patches of bare grousd arc commen. Kangaroo rats are abundant. This habitat is optimal
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for kit foxes. Grazing can further reduce the vegetalive stracture rendening this habital even more
stitable.

Afkali siak. This habitat occurs in [ower regions clossar 1o the Yalley center, and thus 1s subject to
soil saturation and seasonal Nooding in the winter and spring, W vsually is deminated by iodine
bush {Alenraffoa spp.) or sinkweed [(Swacds spp.) shrubs with a patchy, low-structure groend
cover, Kangarod rats can be abundant. This habilat can be suitable for kit foxes, particularly il
shightly higher topagraphy ts available for dens,

Mesic grasstesde. This habilal tvpe 15 more comman in the easterm and nathem porlions of the
Valley where precipitation is more abundant, Thiz (vpe tends to have few ar no shrubs and is
dominated hy non-native wild val grasses (Aveme spp ). Yegelahion siricture may be higher than
I8 inches and dense. particularly in years with above-averape precipitation, and this could cesult
in inereased predation osk for kit foxes, Bare gronnd may be sparse, The radent cammueity tends
1o be dominated by California ground squirrels insleard of kangaroo rats, This babitat ean be
suilable for kit foxes, particularly of i 1s moderately-to-heavily grcsl.

Opk woodland savarmah. This habitat eccurs pnmanly off the Valley floor up in the Coast
Ranges, Oak trees (Owercus spp.) lend to form a sparse 1o moderate canopy, and the herbaccous
cover is dominated by non-native wild cats and other grasses. Yegelalion structure and densily
teneds 1o be hagh with little bare ground. Kangaroo rats are not abundant and Califomia ground
sy atTels are vommon. This type probably 1s marginally suitable foc kil foxes al best, although
graing can imprave pormeabnlity for kit foxes.

Chaparraf, This hakilat ocears 1o higher, mone-mesic areas in 1he Coast Ranpes, I is
eharaclerizel by a diverse atd dense shrub commumity. Predation fsk s high and kangaroo rals
are uncommaon. This habital is unsnitable for kit foxcs.

Werlands andd riparion foreses. These hahitals are characterized by wetland and riparian
vegetalion that can be quite dense. Constant or perindic Mooding preclude den cstablishren! and
kangaroo rats are oss comman. These habitats arc vnsuitable for kit foxes.

Agricultural Land Valtes,

Agoicultural lands inherently present challenges for kit foxcs. Ground disturbance 15 frequent
fe.g., tilling. matntenance, harvesling), which can destroy dens, Also, most agricultural Jamds in
the Yalley are imgated, which ¢ao flood and collapse dens, Agricultural lands also are suhject o
iniensive chemcal applications, including fertilieers, pesticides, and defoliants. Use aof
rodenticides 15 common in some agneultural covironmments and s particularly problematic for kit
foxes due o the poientia] for secondary poisoning. Finally, all of the factors absve in addilion ta
the relative stenliny of mosl agncudtural Nelds (g.¢., weed suppression) resull i a lack of prey
availablity for il foxes,
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Another delnmental aitribute of agricultural lands is the presence of coyoles and non-native red
[oaes. Coyotes are the primary cawse of mortality for kil foxes in most aceas (Capher e ol 20030
The theeat to ki foxes from red JToxes s shll beng cviluated, but the polential for both
mterference and exploitative competition s igh {Cypher er af, 20003, These highly adapiable
specits are able to persist in agnewltural kands, They are not dependent on dens for cover, they
are lighly mahile which facifitates aveiding dangers and locating food, and they are highly
ommverous. Alsg, kit Toxes arg more volnerablc o predation in agricullural areas due 1o Lhe
relalive scarcity of den sitcs, as described previously. Thus, agnicubwral lands are generally not
suilable for long-term occupation by ki foxes, although lands adjacen! to natural habilals may be
used for oceasional foraging { Warrick of af. submilted),

Maat available infurmation on the value af agncalivral fands 1o kit foxes is qualilaive in pature,
hut gene quantiative investigation b been condusted (Warrick gr of. submitted). Following are
asscssments of relative value for several 1ypes of agricuitutal lands:

Arrnal crops fe.g., coton, (omarnes, elfelfs, cervos): Lands with these crops usually have jow
e bo prey (except possibly alfalfa), and are subject 1o frequent Jisturbange, inrgation, aod
chentcal application. Kit fuxes do not appear able to permanenily aecupy these lands, and wge
primanly appears limited 1o occasicnal foraging when these lands are adjacent to natural habitats.

Urefrards feg, fereis trees, et frees), Lands with these crops are not always “samilized” ot all
lierbaccous vegelation, and therefore somelirmes may suppert some prey (primarnily graund
squirTels, deer mice, and howse micel. Also, the open understory of orchards fucilitates predator
detection by kit foxes, Kil foxes have heen observed 10 forage tn orchards as well a5 [o
actpsionally spend 4 day or so testing, usdally m man-made stouctures (.5, pipes, rubble piles).
Crchanls are prabably relaively pemeable for kit Frxes, allhodgh the nsk of an wosacoessil
erossimg mast likely increases watl distanee.

Finevards. Lands with these crops arc not always “sanitized™ of all herbaccous vepotation, and
therefore sometimes may support some prey (primanly ground squitrels, mice}. Yincyards
prabably arg permeable o kil foxes, but a5 with orchands, the nsk of an unsuccessful crossing
tmast likely increases wilk distence. Also, the radent-proaf fences erected around some vipeyards
would scvercly inhibit cntry by kit foxes.

Faflerw Jaemd vitlues, Some agmicultural lands may be [allovwed for & season, a year, or mulliple
wears, The value of these lands [oc kit foxes 15 highly dependeént epon the duralion of fallewing
and the [ocatien of 1he [ands. Lands that are fallowed for only 4 scason hkely have Little valuc 1o
foxes. Generally, a scasen 15 nol sulfeiem time Tor o pray base o recsfablish, Also, renewed
ground disturbanee and wrigation at the end of the scason likely would result in the destroction of
any fux dens erested dunng the fzllow perrod. Lands thet are fallowed for 1 o more years could
have groaler value o kil foxes. This time period might be sulficient for the recstablishment of
seme prey and the ereation of dens. [ands fallowed for multiple years could even potentially be
usad by kit faxey Wy produse and raise young. Kit foxes Bkely waold be forced feom these lands
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when they were refurned to agicultural peoduction. Kit foxes would be at nsk of injury ot death
during the reipiliation of sgricullural activilics if they failed 1o vacate the property io & limely
maniner. Foxes thal did vacale also woold be st greater nsk if they were forcod into unfamiliar
areas.

Falkow lands imenediately adjacent to nalural lands might be used relatively quickly by kie Joxes,
In Kemn County near Bakersiield, foxes have heen ohserved 1o utilize agricubtural Tands within
weeks of being fallowed with use increasing as these lands remained fallawed {B. Cypher,
persanal observation), As the distance between fallow lands and oecupied habital increases, the
poleatial for use by kil foxes deceeascs, As deseribed above, kit foxes face rsks when crossing
agnicultural lands, and this risk may preclude colonization ot use of fallow lends that are not
adjacent to occupicd habitat.

Furaging Fenlosy

The diet of the San Joayuin kit ox vanes peographically, scasonally, and amually, based on
temporal and spatial variation in ahundance of poteatial prey. Tn the scuthen portion of their
ranie, kangareao rals, pockel mice, while-footed mice {Peromyscus spp. ). and other noclumal
radenls comprise about ane-third ¢c more of their dhicls, Eil foxes are also knewn 1o prey on
California ground squirrel, black-tailed hares, San Joaquin anlelope squirtcls, desen entiantails,
ground nesting birds, and inscots (Serbvner ef of. 1987a). Known peey species of the kit fox
nclude white-footed mice (Peromyseus spp-}, insects, Califomia grownd squirtels, kangaroo rats
{Dipodomyy spp.). San Joagquin anlelope squitrels, black-tailed hares (Laprr cafiferuicns). and
chukar {Aleetoris chirar) (Tensen 1972, Archan 19920, Tisted in appraximate propottion of
occurrence in fecal samples, Kit foaes also prey an desert cottontails (Shvidagres gudubanii),
ground-nesting birds, and pocket mice (Peragrmathes spp 1.

The dicts and habitats sedeeted by coyoles and kit foxes living in lhe same areas arc aften guite
similar. Hence, the potential for respurce compatition betwesn these species may be guiie tigh
when prey resources arc scarce such as dunng droughts, which arc quite conumon in scmi-and,
central Califomia. Competition for resources between covotes and kit foxes may rosull in kil fox
motralies. Coyole-related injnries acoounted for 50 to 87 percent of the modalilies of radio
collated kit [xes al Camp Roberts, the Carmere Plain Waturs! Area, the Tokem MNatural Area, and
the Naval Peteoloum Reserves (Cypher and Seriviner 19925 Standley er ad. [$HI2)

Reproductive Fenlooy and Demagraphy

Adult San Joaquin kit foxes are uiually salitary dunng Yate summer and fAll n Seplember and
Ckctober, adull fermales begin to excavate and enlarge natal dens (Maorrell 1972). Typically, pups
are hom betweeen Februany and late March foliowing a gestabien penod of 49 1o 55 days (Egoscuc
1262, Moorell 1972, Mean liter sizes reporied (ot San Joagquin kil foxes range from 2.0 (While
and Ralls 19%3) 1o 1.5 at the Naval Petroloum Reserve (Spenser of ¢l 1992, Spiegel and Tom
1¥2G; Cypher ef of. 2000). Pups appear above gpround at about age 3 to 4 weeks, and arc weancd
at age 6 to B woeeks.
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Reproductve rates. The proportion of females beanny young, of adolt San Joaquin kit foxes
vary annually with ¢nvironmental conditions, particularly food avalability, Aonual rates range
iroen 0o 10D percent, and reporied mean rales inchude 61 percent 21 1he Naval Petrelenm
Eeserve {Cypher e af, 20000, 64 pereent in the Lokeen arey (Spicgel and Tom 1996), and 32
percent at Caunp Roberts (Spencer e of, 1992) Althouwgh some yvearling fenale kit foxes will
produce younge, mosl do not reprodoce uplil age 2 yewrs (Spencer o ¢!, 1992, Spicge] and Tom
199G; Cypher e¢ o, 20003, Some young of both sexes, but parlicalarly females may delay
digpersid, aned may 255180 their parents in the ceanng of he foilowing year’s Lder of pups (Spieged
and Toem 19967, The young kit foxes begin bo frage for themse|ves a1 abput faur 1o fve months
of age {Koopman of af. 2008 borell 1972).

Muean annual survival rates reported B adul San Joaquim kN [oxes range rom 0,44 30 0,60
{Cypher e af, 2000; Standley e of, 1992, Spicgel and Disney 1996; Ralls and White 1995,
liowever, sucvival rates vary widely among years (Spicgel and Disocy 1996, Cypher ¢ al, 200400,
biean survival rates for juvenile 3an Joaquin kit fexes (=< 1 year old) arc lower than rates Far
adults, Suwrvival to age | year ranged from 014 1o 020 {Cypher ef l. 2000; Standley ef af. 18592,
Ralls and White 19951, For both adolts and juveniles, survival mtes of malcs and females arc
similar. San Jeaguin kil foxes may live 19 en years in captivity (MeGrew 1979) and 8 vears in
the wild (Berry et al. 1987}

Estimates of fox density vary greatly throughouwt ws range, and have been reported as high as 1.2
animals per square kilometer in oplimal habitals in pood years (USFWS 1998). Al the Elk Hills
in Kem County, density estimigles varied Irom 0.7 animals per square kilometer in the carly
19805 to U0 [ annmals per squace kilomeler i 199 (USFWS 1998), Kit fox home ranges varyin
size from appeoximately 2.6 sguare kilomelers to 31.2 square kilometers (Spiege] and Tom 1996;
USFWS 1998). Knapp {1979 estimatel that 2 kome ratge in agricufural areas is approximately
2.5 square kilometers. Individual home ranges overlapy comsiderably, at least eolside the core
activity areas (Mormel] 1972, Spiegel 1594),

Mavements and Habigat Lise

Although mast younp kil [oxes disperse less than 8 Wilometers {Scrvoer e af, 198 Th), dispersal
distances ol up lo 122 kilometers heve becn docurented for the San Tozquin kit Fos (Seeivier ef
af, 1993; USFWS 1508), Dispersal can be theough disturbed habitats, including agrncalmral
fields, and aeross highways and agueducts, The age at dispersal ranges from 4 10 32 months
(Cypher 20000, Among juvendle Kil Toxes surviving 1o Julv 1 @ the Naval Fetroleum Reserve, 49
pereent of the imales dispersed from natal home ranges while 24 percent of the females dispersed
{Koopman ¢f af. 2000). Among dispersing kit foxes, 87 percent did so during their first vear of
sge. Some kil foxes delay dispersal and may inhepit their natal home yange.

San Joaguin kit {nxes are primarily pocturmak, ahthouph individuals are occastonally observed
resling or playing (mostly pups) near ther dens during e day (Griemell g ol 19371 & mated
pair of kit foxes and their current litter of paps usually occupy cach home range. Other adulis,
usually offspring from previeus lilters, alse may be present { Koopman er al. 20000, but
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individuals often move independently within their home range {Cypher 20000, Average distances
{ravcled cach mght range fram 9.3 10 14.6 kilameters and are greatest dunng the breeding scason

(Cypher 2000).

ELit foxes maintain core home range areas that are exclusive 1o mated pairs and theur ofTspring
{White and Ralls 1993, Spiegel 1996, White and Garroti 19973 This termttonal spacing behavior
eveniually limits the number of foxes that can inhahkit an area owing to shedages of avallable
space and per capita prey. Henee, as habital is Magmented o destroyed, 1he carmping capacity af
an area iz reduced and a lacper properion of the population it forced to disperse. [nereased
dispersal generally leads to fower survival rates and, in tum, decreased abundance bocanse
greater ihan 65 pereent of dispersing juvenile foxes dic within 18 days of leaving their paral
ranpge {Beodpman gf af, 2000,

The San Joagquin kil {ox scems to prefor more gentle {errain and deereases in abundance as ermain
neggedness nereates (Gonnell ef gf, 1937, Mooel] 1972, Warnck and Cyprher 1998). The kit
fox i3 oflen aszociatad with open grasslands, which form large contigunus hlacks within the
caslom portians of the range of the animal. San Joaquin kit foxes also exhibit 3 capacity to
utilize habitats that have been altered by humans. The lisled canwne can utibize some types of
sgriculture {e.g. orchards and alfalfa), alihough the long-lcrm suitability of these habuats 15
unknow (Jensen 1972; USFWS 1998). Orchards sometimes support prey species il the graunds
are hol magivured; however, deaning polential is typically low and kil foxes can be mote
suscoplible to predation by coyotes within the orchards (Ocloff 20007, Alfalfa fields provide an
casily accessible prey base (Woodbridge 1998; Young 1%39), and berme adjacent Lo alfalfa lields
sommelimes provide good denning habitat (GrafT 2000),

Kil foxes use some types of agricultural 1and where uncultivated land is maintained, allowing for
denning sites and a suitable prey base (¥onapp 1978, Haosen 1988, Wamck ef al. 2005}, [nihe
Lozt Hills area, radio collared kit foxes predominanily used natural habilat cemaining in the
Califermia Aygueduct nght-ol-way {Wamck ef af, 2005}, evern theugh this habital had lower
availability relative to ofher habitats. Grechards wore the second mast frequenily used habinals,
foilowed by row crops and other habias (residential, grassland, and fallow ficlds). Kil foxes
were dogiemented 1o fravel a maximum distance of 1.5 kilometers inle orchards and 1.1
kilomeiers into row crops (Wartick er al. 2005y, No dens were observed in the apricultural areas.
Kl foxes appear rcluctant to cross these lands due to insufficient refugia from predators (Cypher
ef af, 2005), The lack of kit fox cccupancy in farmland is in conlrast to observalions of the
closely relatcd swift fox in weslern Kanzas (Tackson and Choate 2000, Matlack of i 2000,
Mlferences 1o habity use bebwien the specics may be due 1o dillerences in farmning practices
{Warmick er of. 2003). Fanmland in the San Joaguin Valley 1s more heavilv disturbed. The
[armbands arc empated, and ficlds are not lefi fallow for as long as a duration as the farmlands in
Kansas, Thesc practices 16 California likely result in a sparse prey base and unsuitable habaat for
denning, disconraging the Kt fox from occupying agmculloral lands,
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Deng ace used by kil fuxes for lemperature regulation, shelter from adverse enviconmental
conditions, and escape from prodators. Bt foxes ape reputed to e poor diggers, and their dens
are usually located in areas with loose-lexiured, fmable sotis (Momel] 1972, O'Farrcl] 1584).
Nowcver, the depth and complexily of their dens suggest that they possess good dipeing abibitics,
and ki3 fox dens have been observed on a vanety of soiul types (USEFWS 1928), Some sludics
have sugeesied 1hat where hardpan layers prodominate, kit fuxes create theie dens by enlangiog
the burmows of Califormia ground squirrels (Spermephilus beecheyf) or badgers {Tuxidea raxuy)
{Iensen 1972, Morrcll 1972, Orloff ¢ af. 19860). In parts of their ranee, particularly in the
foathills, kil [oxcs aften vse ground squirrel burmows for dens {Ocloff e af, 1984). B fox dens
are cummanly lpcated oo flal beerain ot on the lower slopes al bills. Aboot 77 pereent of all kil
fox dens are al of below nudslope (O Farrall 1984), with the averape slope at den sites ranging
fram Oto 22 degrees (COFG 1980, O Farrell 1954; OrlafT o of. 1986). Watal and pupping dens
arc gencrally found in Hatter terrain. Commean locations for dens inelude washes, drainages, and
roadside berms, Kt foxcs also commonly den in human-made simocturcs such 85 culveris and
pipes (O Farrel! 1984, Spicgel and Tom 1996).

Watal and pupping dens may mclede from Iwe 1o 13 entrances and ape vsoally larger than dens
notl used for reproduction (O Farrel] e of. 1980; O'Farmell and MceCue 1981), Matal dens may be
reuscd in subseyuenl years (Eposcue 1962), It has been speculated that nalal dens are located in
the same localion as ancesital breeding sites (O Farrel] 1984}, Aclive natsl dens are genemmally
1.9 1 3.2 kilumeters frem the dens ol other mated kil fox pairs (Egoscue 1962; O° Famrell and
Crilbertznn 1979, Nata] and popping Jdens usually can be dentified by the presence ol scatl, prey
refnaing, matled vepelalion, wd mounds of excavated soil (e, rampy) outside the dens

(¥ Farrel]l 1984} However, some active dens in aveds pulstda the valley floor often do not show
evidenee of usc (CrbolT &f of. 1986). Dunng iclemetry studies of kit foxcs in the notthem portion
of thetr range, 70 percent of the dens 1hal were known o be gctive showed no sien of use {e.g.,
tracks, stals, s, or proy remaingy (OrlofT er ol 1986), [0 another mare recent study in the
Coast Ranpe, 79 percent of active kit fox dens tacked evidence of recent use other than signs of
receint excavatien (Jones gand Stokes Associates 1997,

A kil fox can use more than L0 dens theewshout 188 hotne range, allthough an averages, an ammal
will use approximanely 12 deos a year (o sheiter and escape cover (Cyphor e ad, 2001). Kil
fexes fypically use individoal dens for poly bricl penods, often for only one day before moving to
anather den (Ralls or of. 1940, Passible reasons for changing dens include infestation by
cctoparasites, local depletion of prey, or avoidance of covotes. Kt foxes tend 1o use dens that arc
located inthe same gencral area, and clusters of dens can be surmounded by hundreds ol hectares
of gimnilar habitat develd ol enher dens (Egeseue 1962} In the souwhern San Joaquin Valley, kid
foxes were found 10 use up tg 39 dens within a denning range of 129 to 195 hectares (Morrell
ET2). An averape den density of one den per 28 to 37 hectares was reported by O Famel] (1934)
1% the southern San Joaquin Yalley.
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Reagons for Decling and Theeals to Sureival

The disinbution and abundance of the kit fox have decreased since its listing in 1867, This lrend
i5 reasonably cerlain 4o continee il the mresecable future ynless measures W protect, sustain,
and restore suitable habitats, and alleviate other threats to thew survival and recovery, ara
wnplemented. Threats that arc sencusly affecting kit foxes are descnbed n further detail i the
[ollowing pamgrarhs,

Loss of Habftad, [ess than 20 pereent of the hahitat within the histoneal range of the kit fax
rernained when the subspecies was listed as endangered in 1967, and there has been a substantial
nel toss of habilal since that ime. Histoncally, San Joaqun kit foxes oocurmed thronghout
Calefornaa's Central Valley and adjacent fonthills, Extensive land eonversions in the Central
Valley began as early as the mid- | 300s with the Arkansas Reclamation Act. By the 19205, the
range of the kit fox had been reduced to the southern snd westemn parls of the San Joaguin Valley
(Grinnell ef @f. 1937), The pomary facior contributing Lo this restricted distnbulion was 1he
camyersian of native habiad o omgaled cropland, industeial uses (6.2, hydeocarbon extraction),
and wrbanizatign (lavoghrit 1970, Jensen 1972; Morrell 1972 19751, Approximately one-half of
the natural communitics i the San Joaguin Valley weee tilled or devcloped by 1938 (LISF'WS
19800,

This rate of logs aceelerated fpllowing the completion of the CVP and the State Water Peoject
SWF}, which diveried and impoped new water supplies for iedgated agnculnere {USFWS [995),
Approsimately 7,972 square kilometers of habitat, or about 267 square kilomelers per year, were
converied in the San Joagquin region belween 1950 and 1980 (CDFG 1988). The counties
specifically noted as having the highest wildland conversion rales included Kem, Tuolare, Kimes
and Fresnno, all of which are accupicd by kit fuxes. From 1959 10 1969 alone, an estimated 34
percent of natural lands wers Jast within the then-kaown kit fox range (Laughnn 1970,

The majority of 1he documenled loss of essential kabitat has been the resull of conversion 1o
irmigated axrienliure. Hy 1979, only approximaiely 1497 syeare kilometors out of a todal of
approximately 34,404 square kilameters on the San Jeaguin Valley floor rematned as
undeveloped land {Williams 1985, USFWS 1980}, Duang 1990 to 1994, a prass total of
approxirmately 715080 acres of habilal wers converted tn fyrmland in 30 ¢ounbies (otal area 23 .1
rillon aeres) within the Congervation Program Focus area of the OV This figare includes

42 520 acres of grazing land and 28 854 acres of "othar™ land, which was predominanily
compnsed of native habilal. During this same time penod, approximatety 100,700 acres were
converted to urban land usc within the Censervalion Frogram Focus area {Caltfornia Depariment
of Conservation [COHC] 1994, 1998, 1998}, Becauwst these assessments included a substantyal
portion of (he Ceneral Valley and adjacent foeerhills, they provide the best seientifte and
commeréizl information cuprently available regarding the patierns and rends of land conversion
wilhin the kit Tox's geographic range.
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In summary, mors than one qiillion acres of saitzble habitat foe kit foxes have been converted to
agnculiural, municipal, or indusirial uses since the listing of the kit fex m 19607, In contrast, less
thar 300,000 acres have been preserved or are subjcet to communiy-level conservation effords
designed, at least in pan, to further the conservalion of the ki fox [USFWS 1998).

Land canversions contribiie 1o declings in kit fox abundance throuph direst and indirect
moralites, displacetent, reduction of prey populations and denning sites, changes in the
distribution and abundance of larger camds tha compete wath Lt foxes for resources, and
peadibe bions 10 carrying capacity, Bit foxes may be bureed in theie dens duppg land egnversion
activitios (. Yan Hom Job, pors. comm., 2000}, or permancntly displaced from arcas where
struciures are cregted or the Jand 15 intensively impated (Jensen 1972, Morrell 1975).

Lrens are cssential for the swryival and reproduction of kit foxcs 1hat use them year-round for
shelter and cscape, and n the spring for reanng young, Kit foxes generally have dozens of dens
sealtersd throupghout their temitorics, However, land conversion reduces the rmber of typical
carthen dens avalable 1o kat Toxes. Denning opporiunitics on land converied o apnicalture are
limiited duc to agricullural practices, such as eultivation, imgation, chemical treatments, and
osher disturbanecs, The loss of denning habitad can impede suceess il migration of kil fox across
apriculiutal Tands because of preater valnerability 1o predation resulting ram a lack of possible
CSCAPES,

Rt [oxes use some types of agricultural land where uneultivated land iz maintained, allowing for
derwing sites and 2 suilalle peey hage (Jeosen 1972, Enapp 1979, Hangen 1958). Kit foxes also
den on srall parecls of nalive habitat surrounded by intensively maintained agriculural lands
(Knzpp 197%9), and adyacent to drvland farms (Jensen V972, Kato 1986, Orlefl ef af, 1980),

Extensive habitay destruction and fragmentation have contobuted 1o smaller, more solated
populations of kit foxes. Small populations have a hicher probability of extinciion thin large
populations becanse their low abundance renders them susccptible to stochastic (1.c., random)
cvems such as high varrabtlity in age and sex ralios, snd catasloophes such as floods, droughis, or
disease cpidemics (Lande 1988, Frankham and Ralls 1998, Sacchen e af. 1998 Similarly,
solated populations are mane stsceptible to exlirpalion by accidental or natora| catasteophes
because the Likelihood of recolomzation bas boon dirinished. These chance evenls can adversely
alfect small, 1solaled populations with devastaling results. Extirpatlion can cven oceur when the
rembers of 4 stuall population are healthy, because whether the population ingreases or
decreases in $ize is less dependent on the age-specific prababilities of survival and reproduction
than op chance {sampling probahilities). Oraag to the probabilistic natuee of extinclion, many
small populations will evenually go extinet when {aced with these stochastic nsks {Caughley
and Gunn 199643,

Competitive Irigractiony with (ther (enfde. Several species prey upon 3an Joaguin kit foxes.
Predalors (such as covptes, hobeats, non-native red foxes, badgers { Tusrded facus), and polden
cazles LAguifa chrysoerns)) will kill kil foxes. Badgers, covotes, and red foxes also may compele
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tar den siles (LSFWS 1998). The diets and hahitans selected by covotes and kit foxes living in
the sume areas are aften quite similar (Cypher and Spencer 1998}, Hence, the potential for
resource competition belween these species may be quite high when prey resources arc scurce
such as dunng droughis (which arc quite common in semi-and, central Califomia). Tand
eonversions and associated humat activilies have led to changes i the distribution and
abundance of coyotes, which compete with kit foxes for resources,

Coyotes accur inomnost areas with abundant popalations af kit foxes and, dunng the past fow
decades, coyole abundance has increased in many areas owing to a decrcasc in ranching
operalions, favorable landscape changes, and reduced coneol efforts {Orloll o al. 1986, Cypher
and Scovner 1992, Whiic and Ralls 1993, White of af. 1995). Althoogh coyetes are comman in
both natural and agnculural landscapes, they pose a greater predation threat to the kit fex an
agncoltural fands hecause of the decreased availability o ahsence of escape dens and vegetative
cover (Cypher ef o, 2005, Coyotes inay kil kil foxes in an attennpt to reduce resource
competilion, Coyote-relared injuncs accounicd for 56 Lo 87 pereent of the mortalities of radia
collared kit fozees at Camp Roberts, the Catrizo Plain Natural Area, the Lokemn Naturat Area, and
the Naval etrolewmn Reserves (Cypher and Scrivner 1992, Standley of af. 1992, Ralls and White
1995, Spiegel 1996). Coyote-related deaths of adult foxes apjsear to be largely additive {i.c., in
addition Lo deaths caused by other morlality factors such as disease and starvation) rather than
compensatory (1., lending to replace deaths duc to other morality factors: Whits and Garrolt
1937, The survival ravez of adull foxes decrease significamly as the proporiien of mottahilies
cansed by coyoles inercase (Cypher and Spencer 1998, Whide and Gareott 1997), and increascs in
cayote abundance may contribulc 1o sighificant declines in kiv fox abundance (Cypher and
Scrnivner 1992, Ralls and White 1995, While e af. 19096}, There is some evidence that the
proportion of juvenile foxes killed by covores increases a8 fox detgily increases {White and
Crarratl 1999, This density-dependent relationship would provide a feedback mechanism tha
reduces the amplitude of kit fox population dynamics and keeps foxes s lower densitics than
they might otherwise attain. In other words, coyote-related mortalities may prévent [ox
population growth, and may instead prolong population deglines.

Land-uge changes bave also contributed to the expansion of nonnative red foxes into arcas
inhabited by kit foxes. Histortcully, the geographic range of the red fox did nat overlap with that
ol the San Joaguin kil {ax%, B the 19708, hawever, introduge] andd escaped red foxes had
established breeding popilzations in many areas inhabited by San Jeaguin kit foxes {Lewis ef af,
1993). Red foxes are rarely observed in pateral seftings, and are much more abundant on
agricultural lands. They appear to be dependent on the presence of waler (Cypher e wf, 200H ). a
resource readily avallable on imigated farmlandsz, while kit foxes do not donk free water
{Golightly and Ohmart 1983}, Thus, there 15 no concem here (hat contaminated water may he
direetly mpested by kit fox, The larger and mnre apgressive red foxes arc known to kil kil {oxes
{Ralls and White 19495), and could displaee them, as has been observed in the arctic when red
faxes expanded into the ranges of smaller arctic foxcs (Hersteinsson and Macdenald 1982). The
increased abundance and dizstribution of nonnative red foxes is perhaps & greater threat o kid
foxes than covotes because red foxes and kit foxes are closcr morphelogically and taxonomically,

Farmaf Consultation an the Proposed Saa Luis J'jf.';';?ﬂﬂ:::'l' Foature Re-realwutron (TLOFR)
Page 2B of 142



Area Manager, Purcau of Reclamation, South-Central Califorma Arca Office
Eresno, Califormia

and would likely have higher dictary overlap, petentially resultiog in more intense compeliton
for respurces. Two docamented deaths of kit foxes due to red foxes have been reported [Rails
and White 1993), and red foxes appear (o be displacing kit foxes in the notthwestern par of their
rangs (T.ewis ef gf, 1993), At Camp Robents, red foxcs have usurped several dens thal were used
by kil foxes during previeus vears (Califomia Army National Guard, Camp Reberts
Environmental Office, unpubl. daa). In fact, opportunistic obscrvationy of red foxes in the
cantopment area of Camp Roberts have increased 5-fold since 1993, and ne kit foxes have been
sighted or captured in this arca since October 1997, Also, a lelemetry study of sympatne red
foxes and kit foxes inthe 1as Hills arca has deleeted spatial segrogation betveen these specics,
suggesting that kit {oxes may avoid or be exeluded from ced fox-inhabited atcas (P. Kelly, pers.,
coran April 6, 20000 Such avoidanue would limi the resosrces availabla o Jocal populations
of kit foxes and possibly resuit in decreased fox abundance and distribution.

Diveuse. Wildlile diseases do not appear 9 be a primary eerlality facler Lhat consistently limis
kit fox populations threnghowt their cange {MeCue and O'Farrel] 1988, Standley and MeCue
WG Hewever, central Califomia has 3 high incidence of wildlife rabies cases {Schuliz and
Barrett 1991}, and bigh seroprovalences of canine distemper vitus and canine parvovinus indicate
that kit fox populations have becn exposed to these diseases (MeCue and O'Farrell 198%;
Standley and McCue 19592), Hence, disease ontbreaks could potentially caese substantial
mortality ot contribuie 1o reduced fertility in serapostiive females, 45 was noled in closcly-relacd
swilt foxey (Fulpey velax),

Fot example, there arc some indications Lthat rabies vims may have contributed 6o a catasteophic
decrease in kit fox abundance at Camp Robens, San Luis Ohispe County, California, during the
garly 1990z, San Luis Ohbispo County had the highest incidence of wildlife rabics cases in
California durng 1989 w0 1991, and striped skunks {(Mephreis mephitis) were the primary veclor
(Bamren 1990, Schuie and Barrett 1991, Reilly and Mangiaznele 1992} A rabid skank was
rapped at Camp Robers dunng 1989 and two foxes were found dead due to rabies in 1990
(Standtey ¢v af, 1992). Captures o kit foxes dunng annual live trapping sessions at Camp
Roberts decreased from 103 (0 20 individoals durning [928 10 1991, Captures of kil foxcs were
positively correlated with viptures of skunks doeing 1988 1o 1997, sugpesting 1hat some Jaclor(s)
such a2 rabies VITLS way conttibuling to ¢oncurvent decreates m the abundances of these specics,
Alza, captures of kit foxes al Camp Roberts were negatively commelated with the proportion of
shunk s that were rabid when trapped by County Fublic Health Depaniment personncl two years
previously. These data sugeest that a rabies authresk may have sccurred in the skunk population
and spread mto the fox population. A similardime lag io discase lrnsmission and subscquent
jropulation reducttons was abserved in Ontario, Canada, althowgh 1o this instanee te
transmission was fron red foves to sirped skunks {Macdonald and Vaigt T955).

Pestierdes aad Rodeneieides. Some methods ol post and redent control pose a threat 1o kit foxes
through direct or secondary poiserning, and these threats are vflen encouniered in agncultural
scltings, Kt foxcs maw be killed if thay ingest rodenticide in a bay application, or if they eal 4
rodent that hag consunied the bait. Even sublethal doses of rodenticides may lead to the deaih of
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thase animals by impatnog their abbity o czeape predaters or And foed. Pesticiles and
redenticides may also irdicectly affect the survival af kit foxes by reducing the abundances of
ibeir $laple prey species, For example, the Califemia ground squitrel, which is the staple prey of
kil foxes in the northern partion of their range and on agocelioral [ands, was thought 1 have
been climinaded fram Contra Cosla Coutily in 1975, after extensive pdent eradication programs.
Field ohservations indicaied that 1he long-term use of ground sguirrel poisens n this county
saverely reduced kil fox abondance through secondany poisoning and 1he suppression of
populations of 115 staple prey (Orlolf of o 1284

Eil [oxes ocgupying habitats adjacent to apncoultural lands are also likely 1o come inlo contact
with insecticides applicd o crops owing to runofl or acnal daft. Kit {oxes could be affected
thraugh direct contact with sprays and treated sails, ar threesh consumption of confaminated
prey. Dala from the Califorma Depariment of Pesticids Regulation (CDPR 2IKK) imubicate that
accphale, aldicarb, avinphos methyl, hendiocarh, carbofiran, chlorpyrifos, endosolfan, s-
fervalerte, muled, parathion, permethnm, phorate, and 1ofluralin are vsed within one male of kit
fox habitat. A wide vancty of ctops, as well as buildings, Cheistenas iree plantations,
commercialfindusinal areas, greenhowses, nurseries, landscape mantenance, omamental turf,
rangeland, nghts ol way, and unculiivated agriculioral and non-agncultursl land, ocour in close
proxitity fo San Jeaguin kit fox babital.

Efforts have been underway t0 redace the risk of rodealicides to bkt foxes (USFWS 1993a). The
Federal government began controlling the vse of radenticides in 1972 with a ban of Compound
1080 &n Federal lands pursuant 1o Execative Order. Above-pround apphication of strychmime
wilkun the geosraphic manges of listed specics was prohibited n 1958, A Jnly 28, 1992,
biclagical epinion regarding the Anjmal Damage Conteol (now koown as Wildiife Services)
Program by the U3, Department of Apniculiure found that this pregram was bkely to jeopardiee
the continned existence of the kil Jox owing ta the polential for rodlent controd activities to take
the fox. As aresull, several reasonable and prodent measares were ppplemcnicd, meluding a ban
on lhe use of M-44 devices, taxicants, and fummgants within the recegnized occupied range of the
kil fox. Also, the only chemtcal authonzed for use by Wildlife Services within the occupicd
range of the kit fox was zine phosphide, a compound known to be mimimally toxic to kit foxes
(USEWES 1993a),

Despiie these efforts, the use of other pesticides and rodenticidcs still pose a significant threat to
1he kil fox, as cvidenoed by the death of tvo ki foxes a1 Camp Roberts i 1992 owing i
secondary prisoning rom chlomphacinens applied a5 3 rodenticide {Berry «f of. 1992, Standlcy
et @l 19923, Alzo, the livers of thres foxes that were recovered 1n the City of Bakersficld dunng
194 were found to contain deteclable residucs of the anticoagulant redenticides
chlorophacinenc, brodifacoum, and bromadiotone (CLHFG 199%a).

Ta date, no specilic rescarch has been condueted on the cffecls of different pesticide or rodent
conteal proprams an the kil fa (USFWS 1993). This lack of minnmation 1s problematic bocavse
Willtams (1990} documented widespread pesticide use in known kit fox and Fresno kangarsa tal
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habuat adjoining agricoltoral lands i Madera Counly. Alse, Gamerss have been allowed 1o place
bait o Burcaw of Reclamation praperly 1o maximize the potential for killipg redenis before they
enlcred adjoiming ficlds {Beological Cpinion for the nterim Water Contract Rencwal, Refl Mo, 1-
1-00-F-0055, February 2%, 20005

A Seplember 22, 1993, lological opindan issued by the Sepvice 1o the Environmental Prolection
Agency (EPA) regarding the regulation of pesticide uge (3] regisiered chemicals) through
admimstrstion of the Federal [nseclicide, Fungicide, and Rodenticide Aet found that usc of the
following ehemicals would likely eapardize (he conlinued existenee of the kit fox: (1) ahominem
and magncsiom phosphode fumigants; {23 chlarophacinune anticoagolants; (3) diphacmone
anticoagalants; (41 prval anticoagulants; {5 potassiom nitrate and sodivm nitrale gas cartridges;
and (8] sedium vvamide capsules (USEFWS 19493). Reasonable and prudent allematives to avoud
Jeopardy ncluded restriciimg the use of alumimunymagnesivm phosphide, potassium'sodinm
nilrate within the geographic range of the ki fox (o qualified individuals, and prohibiting the use
of chlorophacinone, diphacinone, pival, and sedium eyanide within the geapraphic raoge of the
kit fox, with cerain cxeoptions [¢.p., apriculural areas that are greater than 1 mile from any kit
fox habitat) (1SFWSE 199%).

fisk of Chance Extinceion. Histoncally, kil foxes may have existed moa metapoptilation sirctures
of corc and satellite populations, some of which poriodically expencnecd local extinclions and
recolonization (LISFYYS 1998), Today's populations exist in ap eovironméenl drastically diflerent
From the histonc one, however, and extensive habital fragmentation will resolt in geooraphic
isolation, smaller populalionr si7es, apd reduced geretic exehanee among populations, thercby
inereasing the vulnerabilily of kit fox populations wo extitpation. Populations of kil foxcs are
cxbremely susceptible 1o the risks associated wilh small population size and isolation becuuse
ey are charactenized by marked 1ostability in popalation densily. For cxample, the relative
abundance ol Kit foxes al the Naval Petraleum Reserves, Califomia, decreased ten-Fold during
1981 to 1983, increased seven-fold denang 199 0 14994, and then devreased boo-fold Jenng
1995 (Cypher and Sepgvner 1992, Cypher and Spencer 1908),

Many populations of ki fox are ot tisk of chance cxtingtion owing to small population sixc and
isoladion. This cisk has been prominently ilusicated during recent, drastic declipes o the
populations of kit foxes at Camp Yobonts and Fod Huator Liggett. Captures of kil foxes dunng
annual fve trapping sessions al Camp Robers decreased from 103 1o 20 individuals dunng 1788
o 199], This decroase continued threwgh 1997 when only thiree kit foxes were captured (White
ef gl 2000}, A& similar decrease o kit fox abundance occurmred at nearby Fort Hunter Liggetl, and
only 2 kit foxes have been observed un this installation sineg 194935 (L. Clark, pécs. ¢omm.;
Folrgary 15, 20000, Tt is onlikely that the cuerent pinbers of kit foxes al Camp Roberts and Fort
Hunter Liggett will 1ncrease substantially in the nesr fulure becanse there 1s limited potential for
reoruitment. The chance of substantial immigration 15 [ow bocause the nearest cote population
vn the Carmiza Flain is dislant {greater than 16 miles) and separated from (hese igstallations by
barriers to kit fox movement such as coads, developmenty, and ieeigated agricultural areas. Also,
there 15 2 relatively gh abendance of sympatoe predators and competitars op these ppstallations
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that contribute to low survival tates for kil foxcs and, as a result, may Bmit population growth
(White of af. 2080). These populations may terefore be an the verge of extinclion

The destructian and Tragmentanan of habital eaold 21sa everiually lead w reduced genctic
vareation in populaions of kit foxes that are small and gecgraphically isolated. Genetic
azacssmenis indicate that historic gene flow among populalions was goite mgh, and that gene
Now betwoen populations is 501 cccurming (Schwattz of of. 2003). Kit fox dispersal likely still
maintains genetic variation theoughout the range of the kit fox. Disruption of kir fox dispersal
ahilities through habitat |oss, however, could regult in an increasc in inbresding and & loss of
geneclic vanation. These factors could increase the exfinction nsk for small, isolated populations
of kit loxcs by interacting with demography te reduce fecundity, jovenile sorvival, and lifespan
{Lande 1958, Frankham and Ralls 1998, Sacchori of . 199¥).

The impacts of genetic isolation may already be apparent in the Camp Roberts and Panocha
populations, Genelic data revealed low allelic diversity at these loecations. The pepulation in the
Camp Roberts region may have been historically smzll, as evidenced by the lack af histercal
ovcurrences. Relatively low allelie diversity could be the result of & few individuals recalonizing
ihe Camp Roberls area {founder event), and a subsequent low number of migrants contributing to
penenie diversity, The Panache population is lacaled in a small, relatively isolated valley, and
alsa appears to he expedencing a low neinber of migrants into the population {Schwarle of af.
2005).

And syslems are charmcterized by vnpredictable [Juctuations in peecipiatien, which lead to high
frequency, high amplimde Nucnuatians in the shundance of mammaiian prey for kil foxes
fGaldingay of af. 1997, White and Gareott 1999). Because the reproductive and neonatal survival
rates of kit foxes are sirongly depressed ol low prey densities (White and Ralls 19%3; White and
Garroit 1997, 1994, penods of prey scarcity owing (o draughl or excessive rain events can
eontribute ta populition crashes and marked ingtability in the abundance and distibution of kit
faxes (White and Oarvott 1999). Frequent, rapid deercascs in kit fox density can inereage the
extinction ask for smaidl, 1selarcd populations.

A recovery plan approved in 1983 proposed interim objectives of halling the decline of the San
Joaquin kit fox and increasing population sizes above 198] levels (USFWS 1983). Conservalion
clforts subscquent to the 1983 revovery plan have iscluded habitat acquisitbon by LS, Burcau of
Land Management, Califorma Depanment of Fish and Game, Califomia Encrgy Commission,
Bureau of Reclamation, the Service, and The Nalure Conservancy. Purchages most signilicant to
conservation efforts were the acquisitions in the Carrizo Plain, Ciervo-Panoche Natural Acea, wnd
the Lokem Natural Area, Other lands have bees acquired as mitigation for land conversions,

both temporary and penmancnt,
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An updalel reeovery plan covering upland species af the San faaguin Valley, including the kit
fox, was wrilter, in 1998, The primary goal of the recovery strategy for kit foxes identefied in the
Recovery Plan is to establish  complex of interconnccted core and satcllite papulations
thecughout the species’ mngs, The long-lerm viabilily aof cach ol these core atd satellite
pupulations depends partly epon perivaic dispersal and penetic Now berween therty. Therelore,
kit fox movement corridors botween these populations must be preserved and maintained {Map
Y. In the porthern rapge, feom the Clerva Panoche in Fresno County northward, kit fox
populations arc emall and 1sclated, and have cxhibited sipmificant decline. The cote populations
are the Ciervo Panoche area, the Cammszo Plain area, and the western Eern County papulation.
Sate]lite populations e fonmal i (he urban Bakersfield area, Pocterville/Lake Success arca,
Creighton RanchPixley Wiltlife Refuge, Allenswarth Ecological Reserve, Scmitropic/Kem
NWHR, Antelope Plain, castem Kem prasslunds, Pleasant Valley, westen Madera County, Santa
IMelly, Kesterson MWER, and Cantra Costa County, Major comdoers connecting these population
areas are on 1he wasl aud west side of the San loagquim Vallew, around 1the bBottom of the Yalley,
and ¢ross-valley cartidors m Kern, Fresna, apd Merced Counties.

Canservadion Needs. The recovery plan for the 3an Joaquin kit fox incledes strategies for habinat
pratection thal »ill mamizin pepulation interchange bolwesn arcas adjacent to the action area.
Connecling cormiders Tor movement of kil foxes arpund the western edge of the Pleasant Valley
and Coalinga m Fresno County should be maintaned and enhaneed. Exisling natursl lands in the
Mondota area should be cxpanded and cannected with the Ciervo-Pangche area, throush
resiorailon of habitat on rotired, drainage-preblem farmland. Malotal lands that would provide a
conneclion are scarce, because Lhe land between these two populations is dominated by
agnculture, Althouegh kit fox will move up to 1.5 kitometers into farmiand, they appear reluctant
1o ¢ross large expanses of agnculural land due to the lack ol escapes from predators [Cypher et
af. 2005%. Bix acpurrenees of kit fox in dhe lands connecting these pupulations were recarded in
19200 there have been no subyseqoent tecorded ohservations it the agricaltural lands connecting
Clervg-Panache and the Mendata area. Retined agogultueal lapds inay provide inpoctant
slepping sloncs o maintain conneclivity throughout the action arcs.

Glant Gader Spake

Listing, The Scrvice published a propesal to list the glant garier snake as an endangered specics
on Decomber 27, 1991 (36 FR 7040). The Scrvice recvaleated the status of the snake efore
adopting the final rale. The snake wuas listed as a threatened species on October 20, 1943 (53 FR
54051,

Beseripiten. The diant garer spnake is ane of the largest garter $nake species reaching 2 wial
lenpth of approximately 04 inches. Females 1end 1o be slightly longer and proportionately
heavier ihan males. The weight of adult femaie snakes 15 typically 1.1-1.5 pounds. Dorsal
havkground eoleraliom vares from brown o ofive with a cream, yellow, or crange dorsal sinpe
and owo light-colored laleral stripes, Some individuzls bave a checkersd pattern of black spots
between the dotsal and laterat stripes. Background colomtion and prominense of the checkersd
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patiern and three yellow sinpes are geperphically od mdivdually vanahle; individuals in the
northern Sacramenta Valley tend 1o be darker with more pronounced mid-dorsal and Tatera]
stripes (Hansen 1980; Rossman ef af. 1994), Yentral caloration is vanable from cream to otan g
B0 dlive-brown i pale bloe with or withowt venteal markings {Hangen 1980).

Historical and Current Range, Giant garter snakes formerly ocevrred throughout the wetlands
that were cxtensive and widely distoibuted in the Sacramento and San Joaquin Valley floors of
Catifomia {Fitch 1940; 1Tansen and Brode 1930 Rossman and Stewan 1987).  The historical
range of the shake is thought 6 kave extonded from the vicinity of Chico, Butte Counly,
southward o Buena Vista Lake, near Bakersfield, ie Kem County (Fitch 19d0; Fox 1943;
Hansen and Brode 1920; Rossman and Stewart 1987). Early callecting lecahtios of the giant
garter snake coincide with the distaution of Jarge flood basins, particularly riparian marsh ot
s|lough habiiats and aggociated tributary streams {Hlansen and Brode 1330},

Loss of habita due 1o agricultural sclivities and Jood contro] have cxtirpated the snake (tom the
southern one (hind of 105 range in [ommer wetlands associated with the historic Buena Vista,
Tulare, and Kern lake beds ([Tansen 1980 Hansen and Brode 19807, By 1971, so much welland
hahitat had been reclaired, that the Califarnia Depanment of Fish and Game (CDFG) classifial
ithe giant garter shake as & rare animal znd conducted a serics of ficld surveys, The resulis of
these surveys indicated thal snake populations were distribued in marsh wetlands, inhutary
sireamny, and partions of (he nice production zones of the Sacramenio Yalley in Butte, Gleon,
Colusa, Suller, Yolo and Sacrarmento Counties, in the Delta region along the eastcmn fonges of
the Sacrameniae-San Joaguin River Delta in Solano, Contra Costa, Sacramente, #nd San Joaguin
Counties, and in the San Jeaquin Valley in San Joaguin, Slanislaus, hMerced, Mendata, and
Fresno Counties {(Hansen 1938; Hansen and Brode 1980],

Lipem fealeral listing in 1993, the Service identified 13 separate populations of mant garter
smakes, with cach population representing a cluster of diserete localily reconds (LDISFWS 19593
'The 13 populations largely coingide with histarical Naod basing and inbodary streams iroughout
the Centeal Walley: (1) Bulle Basin, (2) Colusa Basin, [3) Suiter Basia, {4) Amencan Basin, (3)
Yol BasinWillow Slough, (4] Yole BasinLberty Farms, (7) Sacramento Basin, {3) Badger
CreekWiliow Creek, (%) Caldoni Marsh/White Slough, (100 East Stockion--Diverting Canal &
Dhack Creck, (1 1) North and Souih Grasslands, {12) Mendota, aod (13) Burrel/Lanare. Although
these groups were defined as populalicns in the Anal mle, the brecding patterns and genetic
refalionships between (he gtoups are unknown. Therefore, these groups arc more accurately
charecierized as sub-populatiops (LISFWS 20032 [Sce Unpuhblished Literature section for
complete reference]).

Surveys over the lasl 25 years suggest that sub-papulations af gan parer snakes in the northem
parts of its range {f.2., Burte, Calusa, and Sutter Counties) zre relatively larpe and stable (Wylic
Cagarya & Daugherty 1997, Wylic Casarza Martin & Carpenter 20003, 2004). Halwial cormidors
conneceting sub-populations, however, are eilther nol present or not pratected, and urban
encroachment is an jncreased threat (USFWS 2003). Sub-papulations in Yolo, Sacramento,
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Solano, and San Meaquin Countics arcas are small, fragmenied, and threatenzd by urbanizalion
(Hansen 2004; USFWS 2003). Those sub-populations in be San Joaqun Valley, however, are
mest vuloetable, having suffered near-devastaling declings and possible exticpations ever the Tast
twer decades (ineluding popualations 1n Stanislaus, Merced, Madera and Fresno Counties) (Dicker
2002, 2003; [{ansen 1983, Williams and Wupderlich 2003). The sputhetm sub-populations are
cxtremely small, disinituted discoptinuously in isolated patches, and therefore are highly
vulnerable to sxtinction by random environmental, demographic, and genclic processcs
{Govdman 1987},

Fssential Habitar Componeats. Endemic 10 wetlands in the Sacramento and San Joaguin valleys,
the giant garter snake inhabits marshes, sloughs, ponds, small lakes, low gradieol streams, and
other waterways and aphiculwral wetlands, such a5 impeation and drainage canals, nes fields and
the adfucent uplands {USFWS 2003), Faeenlaal habitat compooents consist o (1) wetlands with
adequate water during Lhe snake's active season (early-spring theovph mid-fall} to provide foed
and caver; {2) emerdent, herbacegus wetland vegetation, such as cattails and bulrashes, for
escape cover and foraging habital dunng the active scason; {3) upland habitat with grassy banks
and openinps i walérside vegetanan for basking; and (4) higher elevatien uplands far over-
wintoring habitat with escape cover atd underground refugia (Elansen 19B8). Snakes are
typically abzent irom lavge pvers and other boedies of water that suppon intreduced populations
of large, predatony fsh, and from wetlands with sand, gravel, or rock subsirates (Hansen 1988,
Hansen and Brode 1950, Xossman and Stewad 1987). Hipanan woodiands do net provide
sulkable habitatl beeause of excessive shade, luck of basking sites, and abscnce of prey
populanons (Nanzen 188

Foraging Ecefowy, Giant gepter snakes arc the most aquatic gagter snake specices and are aclive
foragers, fceding prmarnly ¢n aquadic prey such as fish and amphibians (Fitch 1941}
Histoneally, giant parter snake prey likely consisted of Sacramento blackiish (Qreth oo
mricrolepidors), thick-tailed chub {Gila crassicanda), and red-legged frog {Rana durera)
(Rosseran gf ol 19%0; UEFWS 2003), Becawse these prey specics are nwo Jenper available (due 1o
drasiic declines or extirpalion}, the predominant foad items are naw mtraduced spegies such as
carp (Cyprinus carpiz), mosguito-fish (Cremdusia affingy), Tarval and sub-adubt bullfroes (Reaa
cwbesbicma), and Pacilic chorus frogs (Psewdaceis regillay (Fitch 1941; Hansen and Brode 1993
Fossman er al, 1994},

Reproduciive Foolesy. The giant marter spake bresling scason extends through March and Aprl,
and Females give burh o live voung from late July {heoueh early September (Elansen and Hansen
19200, Brood size 15 vanable, mneing from 10 to 46 individual young, with 4 mean of 23
indivichuals (Elangen and Hansen [990). A bicth, young average aboul 8.1 inches snout-10-vent
lengih and 3 to 5 prarms. Although growth rates are vasiahle, yaung ypically moee than dopble i
sizc by one year of age, and scxual maternity averages three years i males and five years for
femates (LUSFWS 1793b).
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Movements ardd Habited Uxe. The piant garter snzke is highly aquatic but also ncoupics a
terrestnal niche (USFWS 20035, Wylie Cazsers Manin & Carpenter 200H). Aguatic habalat
inclydes retrnant native marshes and slouphs, regstored wellands, low gradicnt streams, snd
agncullural wetlands including rice fields and irrigation and drainage canals. Terresinal hahtat
inchudes adjzcent uplands which provide areas for basking, retreals, and over-winlering. Basking
{akes place in tules, catlails, saltbush, and sheubs aver-hanging the water, patches of floating
vegetation including walerweed, on nce checks, and on grassy banks (USFW3 2003), The snake
ypically inhabits small mammal burrows and other soil andéor rock crevices during the calder
months ol winter (1e., Celober 1o April} {Hansen and Brode 1993, Wylic Graham Casazza
Taquin & Davgherty 1996; Wylic Casazra Martin & Campenter 20037, 1t also uscs bumows ag
refuee from extcemic heal duning ils active period (Wyhe Casazza £ Daugherty 1997 Whlie
Casacen Madin & Campenter 2004), While individuals usually remain in close proximity lo
welland hakoats, the Binlogcal Reseurces Division ol the LS. Geologieal Survey has
documented snakes using burrows as much as 163 feet (50 meters) away ftom the marczh edge to
cecape exireme heat, and as far as 820 feol {250 metecs) from the edee of marsh habila for over-
wintering habitat (Wylic Casarza & Dangherty 19973 Snakes typically select burmows with
SUNNY Xposures along seuth and west Meing slopes (LSFWS 1993h).

In studies of marked snakes in the Matomas Basin, snakes moved about 0025 ta 0.5 mile {0.4 1o
0.8 kilometer) per day (Hansen and Brode 1953), Home range {area of daily aclivity) averages
about 0.1 sguare milc {235 hectares) in both the Matomas Basin and the Colusa NWER [(Wylic
1998, Wrylie Cavacra & Carpenter 20023, Total activily, however, varies widely bebween
individuzls. Individual snakes have been documented o mave up to 5 miles (8 Kilumeters) aver
a few days in rosponse 1o dewatenng of hakilal {Wyhe Casaeva & Daugherty 1997} and o usc up
to cight miles {129 Kilometers) of linear aqualic hahitat aver the course of a fow months, with a
home range as large ag 14,5 square miles {3744 hectares) {Wylie and Martin 2004},

[n agricullural areas, snakes ware documented using mice ficlds in 19-20 percent of 1he
observalions, marsh habilat in 20-23 pereent of observalions, and canal and agriculieral
waterway habilals in 50-56 percent of Lhe observations {Wylic 1998}, 1o the Nalomas Basin,
usedd habitat consisted almost entirety of imigation ditches and established fce ficlds (Wylie
1998; Wylie Cazasza & Manin 2004b),  Inthe Colusa N'WE, snakes were regularly found on or
near edges of wetlands and ditches with vepelative cover {Wylie Casazra Martin & Carpenter
2003), Telemetry studics also indicake that active snakes ase uplands cxtensively; more than 31
pereent of uhiervations were in uplands (Wylie 1998). Snakes observed in uplands dunng the
active sBason were consistently near vegetative eover, particularly where cover excceded 50
percenl in the arca within 1.6 fect (2.5 moter) of the snake {Wyliz 1998).

Snikes will mowve into restored hahinal, Al the Colusa NWR, aftet lwo years, resloration arca
population astimales increased from 30 snakes per kilometer to 59-95 snakes per kilometer
{Wylie Casazza Martin & Carpenter 2004} At the Colusa Basin Drainage Canal, snakos wera
given three upland restoration treatments: 1) soil planted with native grasses over ock riprap, 2)
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soil planted with native grasses without eock eyprap, apd 3) tock riprap oply. Snakes were most
commanly found at the soil over rock rprap treatment (Wylie and Marim 20404

Fredators. Gianl garter snakes are caten by a varicty of predators, including raccoons {Procyen
feptor), sioped skunks (Mephivis mepliies), opessums (Didelphes virginfansa), bull frogs (Rana
cateriana), hawks (Ruieo spp.), curels { Cmsmeroding albus, Fereia thida), aml great blue
heruns (Ardea frerodiag) (Dickert 2003, LLSFW S 2003, Wilie Casarza & Carpenter 2003},
dMany arcas supporting snakes have sbundant predators; however, predation docs not scom o be
a limating factar in areas thal provide sbundant cover, high eoncentrations of proy items, and
comhechvity Lo a permanent water souree {Hansen and Brode 1993, Wylie Graham Casarza
Paquin & Daughorty 1996).

Reasons far Decline and Threeis to Survival. The carrent distnbution and abundance of the gant
garcr snake 15 much reduced from former times (USEFWS 2003). Less than 10 percent, or
approximalely 319,000 scres (129,000 hectares), of the histonie 4.5 million acres (1.8 million
hectaresh of Ceptral Valley wetlanls cemain (U8, Departenent of terior 1994, of which very
linle provides habitat surtable for the giant garter snake. Loss of halwtat due to agricuiiural
activitics and Mood conirol have extirpaled the snake from the southemn one-third of its range in
formier wollands assaciaisd with the historic Baena Vista, Tulare, and Kem |lakeheds (1 Tansen
1934, Hanscn and Brode 1980} These lakeheds onee supporied vast expanses of edeal snake
habitat, consisting of cattail and bulrush dominated marshes (USFWS 2003}, Cateail and bulrush
floadplain habilet also histoncally 1ypified much of the Sacramento Yalley (Hinds 1952). Poor
1o reclamabion activities beginning in the mid- to late1800s, about 60 percent of the Sacramento
Valley waus subject to scasonal overflow looding praviding cxpansive areas of snake habitat
{Himcds 19520 Valley flood wetlapds are pow subjest to cumulative ¢lfesls of upsircan
watershed mgdifications, water storage apd diversion projevis, as well as weban and agrultural
development.

The VP, planned by the Siale of Califonna, and buill and operated by the LS. Burcan of
Reclamatian, is the Jargesl water management system in Califomia, CVP, the SWP, and the
higtoric water development activities that pregeded them bave not only resulted i the logs of
approxirately 90 percent of wetlands, they have created an ceogystem allered to such an oxtent
that remaining wetlands, like agnculture, depend on managed water (LS. Dopanment of Intcrior
19947, The histonie disturbance cvents associaled with séasonal imandalien 1hat occur naturally
in dvnamic overioe, Dpanan, amb wetland cocasysiems have been largely limingled. o addinen
1o the kighly managed waler regimes, iplementation of OV P has resulted in ¢onversion af
nalive habitats to agnculture, and has facilitated srhan development threughout the Central
Vallew (LSFWES 2003% [n 1992, Congress enacted the CYPLA, the concems of which inelude
pricieng and managemen of Central Valley waler and atlempling 1o mitigate {ur project impacts
an fish, wildlife, and associaled habilar

Residential and commercial growth within ihe Central Valley 15 consuming an estimoated 15,0040
acres of Central Valley farmland cach year (Amencan Farmland Trast 1999}, In the future, this
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transfonnation is expected o accelerate, Rice Tields bave become important habitat for riant
garter snake, particularly assoiated capals and theie banks for both spring and summer active
behavier and winler hibemation (Tlansen 20043, While within the nice fields. snakes forage in
the shallow waler for prey, wiiliziog rice planis and vegetated berms dividing nce checks for
shelier and basking sites (Hansen and Brodle 1993} The loss of rice land resalting from
residential and commercial growth compounds the impact of direct habitat loss resultiog from
development sl f

Ongalng mamtenance of aquatic habitatz for flood control and aprieuitural purposes climinates or
prevents the cstablishment of hahitat charactenistics required by snakes {(Hansen 1988), Such
practices can fragment and isolate available habitat, prevent dispersal of snakes among habitat
unilg, amd adversely affect the avallability of the snake's fond items {Hansen 1988, Brode and
Hamaer 1992}, For example, Uling, gradmg, harvesting and mowing may kil or injure giam
garter snake (USFWSE 2003; Wylie Casazza & Daughenty 1997}, Riccides applied lo control
aqualic vegriation reduce cover for the snake and may harm prey species {(Wylie (rraham
Casazza Paquin & Daughery |994), Rodent controel theeadens 1he snake's npland acstivation
habrlan [Wylic Graham Casazza Paquin & Daugherly 1906, Wylie Casazza Marlin & Carpenter
208y, Restniction of suilablc habitat 1o waler canals bordered by roadways and levee 1ops
tenders soakes valnerable 10 vehicular monality {Wylie Casarza & Daugherty 1997). Materals
wied 10 consiuction peojects (e, crasion confenl netting} can entangle and kill snhakoes {Steart o
af, 2001), Livesiock wracing along the edges of water sources deprades water quality and can
contabule to the climination and redection of available quality spake habilat {Hansen 1988).
Fluciuation in nee and agrcehural production affects stability and avarlabilisy of babatar (Wylie
and Casarmra 200H; Wilie Casagzea & Martin 2003, 2004).

Other land use practices also currently threaten the sunvival of the snake. Nonnalive predators,
including introduced predatory game fish, bullfrogs, and domestic cafs, can fhreaten snake
papulations (Dicker! 2003; Wylie Graham Casazsz Pagquin & Daugherty 1994: Wiylie Casegsa &
Carpenter 20031, Nonnative competitors, such as the inlrodued waier snake (Neradie fieceira)
in the Amaerican River and asseciated frabutaries near Faleom, may also threaten the giant garter
snake (S of gl 2005} Kecreational activitics, such as fishing, may disturb snakes and disrupt
hasking and foraging aclivitics, While large areas of scemingly suitable snake habitat exist in the
Form of duck clubs and watcrfow] managerment areas, water imaragemenl of these arcas typically
docs rol provide the summer waler needed by the specics,

The disappearance of giant garter snake from much of 1he west side of the San Toaquin Valley
Was approximately contemporansous with 1he expansion of subsorface drainage systems in this
arez, provading clircomestantial evidenes thal the reapltmy contamnation of ditches and sloughs
with drainwater constituents (principally selerium) may have conlributed to the demise of glant
garter spakc populations. Dictary uptake 15 the paneipal route of toxic cxposure to seleniam m
wildlile, including giant warier snake (Beckon er af, 20031, Many open ditches i ibe oorthern
San Joaquin Valley camry subsurface drainwater with elevatel concendrations of selenium. Green
sunfish {Lepamis cvanelivs) in this drainwsicr have been found to have concentranions of
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selenturn rag@pg from 12 to 23 pp'e (Saiki 1993), within the range of concentralions assoc iated
with adverse affects on predmory aquatic reptiles (Hopking er af. 2002), This toxie level of
EXpOsuTe may have adverse effects on glanl garter snakes caused by predation on contangpated
figh.

The Central Vallcy contains 2 nunber of cndangerad ecosvsiems due to s lentile soils, amiable
chmales, casy lermains, and other factors thar histotically have cneouraged human seitlement and
cxploitation {Moss ot af 2003} Environmenlal impacts associated with wrbamzation in¢lede loss
of tiodiversily and habital, alieration of natural Nirg regimes, fragmentziion of habital from rad
consiruction, and degradation due to pollutants (WSFWS 2003). Rapidly expanding cities within
the snake’s range inelods Chico, Yuba City, the Sacramento area, Gall, Stockion, Gusting, and
Loz Banns.

Kiaius with Respect ro Reeovery. The revised dralt recovery plan for the giam garter snake
subdivides ils range inlo three proposed recovery unils {USFWS 2003} (1) Notthem
Sacramento Valley Recovery Unit; (2) Southemn Saeramento Valley Recoveny Tinil, and {3) San
Jouquin Valley Resovery Ut

The Northern Sacramente Valley Unit ot the notthem end of the species’ range contaims sub-
populations in the Bulte Basin, Colusa Basin, and Sutier Bazin (LUSFWS 2003}, Protected snoke
habilzt 1z localed on Slatc refuges and refuges of the Sacramenio NWER Complex in the Colusa
and Sutler Basins, Suitable snake habitat 15 also found in low gradient streams and along
waterwsys associated wilh nee farming. This porthemsnest recovery unit is known & Support
relatively large, stable sub-populativns ol gian earter ynakes (Wylie Graham Cagazza Pagquin &
Daugherty 1990; Wylie Casarza & Carpentor 2002, Wlie Casazza Martin & Carpenter 2004).
Habital comdors conpecting subpopulations, hdwever, are cither nol preseni or not protectcd.

The Southern Sacramente Vatley Unit includes sub-populations in the Amecncan Basin, Yolo
Basin, and Deha Basin (USFWS 2003), The status of Southem Sscramento Valley sub-
papulalivns % uncertain, cach is small, highly (ragmentcd, isolated, and threatencd by

urhap cation (Hansen 2004; LISFWS 2003; Wylie Casazza & Martin 20041, The Amercan Basin
sth-population, 2lithouph threatened by wrban developmenl, regeives proteciion fram the Metre
Air Park and Natomas Basin Habitat Conscrvalion Plans, which share a regional sitatcgy to
mamtain & viahle spakc sub-populstion in the basin,

The San Joagwin ¥Valley Unit inclodes sub-populations in the San Joayguin Basin and Tulare
Bagin. The San Joaquin Valley Unif fonmerly supported Targs snake popalations, bal numbers
have severcly declincd, and eccent survey eflors indicate numbers arc cxtremely low compared
to Sacramento Yalloy sub-populations {Diekert 2002, 2003, Wylhie 1298}, Giant garter snakcs
currently eecur in the northem and central San Joaguin Basin within the Grassland Wetlands,
Mendota Area, and BurrelTanare Area, Agndultural and {lood contral achvitics are presumed o
have extirpated the ynake from the Tulare Basin (Tansen 1995}, however, comprehensive
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surveys for this area are lacking and where habitat remaios, the giant garter snake may be present
fUSEWS 2003).

The revised drall técovery cntenia roquire multiple, stable sub-popualations within each of the
three recovery units, With sub-populitions well-connected by comidors of suitable habitar, This
reguires that comidors of suilable habitat batween existing snake sub-populations be maintained
ot created o eohance sub-populalion infcrchanpe o offect threats to the speoies {USFWE 2003,
Crwerall, the future availability of habitat in the form of canals, ditches, and flooded ficlds ame
subject to market-dnven crop choices, agricultural peactices, and urban development, and are
therefore uncertam and unpredictable.

California Least Tern

ListimT.

The California leasi temn, which is one o three subspecies of Teast femnoin the United States, was
listed as endangered in 1970 (35 ££ 16047 No eritical hahitat bas been designated for this
SPECies, 4 reeovery plan was prepared in 1980 (USEFWS 1980) and rovisced in 1985 (USFWS
1983a). The Califormia least tem 15 a [ully protecied spevies under Califomnis law, See Califomia
Fish and Crame Code, Section 3511, The [plfowing descoplion of the Califomin leasl 4om's
basic coology was compiled fiom the revised final recavery plan (USFWS 1935a).

Desgeiption,

Califomia least terns are the smallest members of 1he sublamily Sterninae ([amily Landae).
measuring about nine inches long with a twenty inch wingspan. Sexes look alike, Treing
charuclerized by a black ¢ap, gray wings with black wingtips, orange legs, and a black-iipped
yellow hill. Dmmature birds have dacker plumage, and a dark bill, and their white beads wirh dark
cye stripe are quite distinetive. The Califernia least tern caonat be reliably differentiated from
other races of tom on the basis of plumage chascteristics alone {Borleigh and Lowery 1942,

The California least tern breeds along the Pacific Coast from San Franciseo Bay to San Jose del
Cabig, Baja Califermia, Mexico, As reported in the 1985 Recovery Plan {USFWS 1983a), the
California leasl tern nest in Jarge nesting eolonies which are discontinuous iang the Califorua
coast and generally are spread out along Beaches al the molths of kaeger cstearies. At that fime,
there was no discussion of lerns cccurmning away from the brecding colomnics alony the coast.
Approsamately 32 active nesting locations exisl from San Francisco Bay south 1o the BMexican
border. Thete are eeht active nesiing localions in Saola Barbara and Venlura ¢ounties.
Although this subspecies is considersd a colonial nester, some obscrvations of single pairs
nesting have been made at some of these locations, The Santa Margarita River moulh in San
Dicga County now hosts the largest number of hirds among all lacations. However, in the
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Cahlilormia Least Tem Breeding Survey, 1998 Season, Koane (DFCy 19992) reporicd that there
were 28 localons that reporied suceessfully producing fledelings, and all but 2 were located
along the const. The two non-coastal nesting sites are lacaled ot a PGE power plant al Pitrshurgh
in the weskerm Sacramento-San Joaguin Delta and a1 Kettleman Oty it the San Joaquin Valley al
the zouthern boundary of Wesilands ‘Water Dhstnct (WD and I.emoore WAS 15 wilthin the distict
boundarics of Westlands W12, There was one nest reported ftom the terminal colls of evaporation
basins at the Kettleman City [ocation that produced ane Hedgling from teo epps i 1998 (DFG
1959a).

A few least tems have been observed foroping al the sewape ponds al Lemoore laval Air Station
(LMAS) in 1997 and 1998 but no nesting has been documented there (). Seay, pers. comm.;
2006). The birds at both LMAS and Kotleman City serive on sitg in June o July (. Seay, pers.
pararm.; 20060 an are either “seeam] wave” nesters which arg first tiree brecders (2ovear ¢ld
bardg) ar bards that have nestel al a coastal site {cither successfully or unsucccssfully) s a "frst
wave" brceder (DFG 1999a). There 18 ne delinitive information that hnks the Central Vallcy least
tems o any of the ceastal colonics, so they may be refugees from a coastal colony or 4 pairof
young birds thal got lost on their way 1o the breeding grounds, There have also been repors of
single pairs nesling o evaporation ponds in the Tulare Lake Basin (). Seay, pors. comim., 2004}

Bepraductive Ecolomy and Demography

The Califortna Teasl fem breeding season typacally begins in Apol. Mostcommonly, two exgs
are Tajl in the fiest part oF May angd batching gecurs 10 catly June. Fledoling of chicky usaally
occurs by late June. A second wave of nesting oflen occurs from carly June to late July which is
szl Ly ingligated by the fatlure of the Grst nest, Parents and Aedglings temam close (o the
breeding site before beginmng their rigration sowhward, wsually no later (han mid-September.
Their wintenny localifies are nat well known, althaegh some banded bds have beehn obgerved in
Cohma, Mexpee. Califorma least terns appear 1o have stirope nesting site lidelity and most ectem
1 1heir natal breeding beach vear after year. Mass relocations have been dacumented when a
breeding site hag heen destroyed gr heavy predatton bas occurred.

Far nesing, Califorma least tems reguire areas that have relatively flaf, open, ssndy beaches, in
proxipiity to forapipg habitat, and have relative socluston fioen disturbance wnd predation.
Califomnia icast [oms have been known o nest on anificial surfaces, such as airficlds, landfitls,
and vacant parking lots, Dunng the nesting seasen, coastal Califomia least (ems feed on small
Fish captured either 10 ponds, bays and cstuanes, or immediately offshore, Prey items include
narthern anchovy (Engriufis mardac), lopsmelt (Arherinops affims), California grunion
{Leuresthes femuis), and Killefish (Fredicfus parviponds). Typically, in these two Central Vallay
lacatigns, the specics forages oo inlad silversides (Meridor endline) of Crambusia, which was
introduced mnto one of the evaporation ponds rear Kettleman City, the Cambusio could only
persist in the ¢ells with the decpest, lcast sabing waker (1. Seay, pers, comm,; 2004). Both the
male and female select a suplable site w begin seeaping theie nesLif il is logated on sand. [Fag
sand 15 available in their nesting location, the birds wii] select a palural depression in the pround,
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such as a boot ar tice depressien in dried mud. Afler the ogps are laid, the nest is semeolimes
lined with shell fragments and small pebbles. Egygs are incubated primarily by the female for 20
1o 25 days,

Least terns hover aver standing or owing water and dive 1o capiore fish. They also may catch
fguatic nacToinvertebrales. The diet of the Califernia least tem is known to consist mosily of
small fish {Tomkins 1959; Atwood and Kelly 1984) and this appeats 1o be troe of Icast tems in
the Tulare Basin (1. Seay, pers. cormin; 2008} In some locations, other leasd tems arc known to
forage heavily on inverisbrales, including shrimp and ants in Souwsh Careding (Thempsen er af.
19971 and flying inscets {nesting birds in Texas) {(MeDaniel and McDaniel 1963).

asiars fon hne and Thre 10 Survival

The deeling of the Califomia beast tem has boen antnbuted primarily to destmclion af brecding
and foraging habiial, and human disturbanees af nesting locations, Thar decline was a pradual
process as Furopean seiflers bepan establishing along the California coasi. The Pacific Coast
Highway, constracted in the early 19003, is thought to have contributed substanlially w 1he
decline of Califomnia least terns as the highway paved over many nestiog lecahons, and promoded
development and recreation aleng the coast, At the time of listing, a consus revealed only 600
pairs of hreading Califoenia least torn in the cntice state, bul recovery efforts imstituied afier the
time of isung have helped raise numbers of breeding birds. Stetewide sunveys conducted in
1995 counted 2,598 pairs (Calfroy 1995). Dramatic fluctuations in the number of breeding pairs
afler listing have been sitnbuled 1o severe Bl Nifo Sauthem Oscillations, which affect the birds'
lood supply.

1=

gcovery Stalug

The California Least Tetn Recovery Plan®s primary objective is to restore and maiotain the
broedimg populations ta secure levels. To achicve that objeelive, the breeding population must
increase bo at least 1,206 brecding pairs distcibuled among seeure colonics in at least 20 secure
coasial management arcas throughout their breeding range, Concurrent cfTects should alse be
undertaken i the Mexican pertion of (he hrealing pepwlation. A requirement for maintaining the
population levels would be 11 sulficient habilal to support at least one viahle tem colony (defned
as consisting of at Icast 20 breeding pairs with a 5-year mean reproduclive rate of al least 1.0
young fledged per vear per breeding pair) 4b each of the 20 ¢oastal management areas {including
San Francisco Bay, Mission Pay, aod San Dicgs Bay, which should have 4, 6, and 6 securc
colonies respectively), that are managed to conserve least terns; and 2) land ownership and
management ohjcerives are such that foture habitat management for California least tom at these
locations can be assured.

The chaef lirmiting lfacior inMuencing the number of least tern brecding pairs is the availability of
undisturbed suitable hatutal oo the beeeding grounds,
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Enviroomental Bas=linc

The covironmental bascline is an amalysis of past and ongoing human and natoral {actors leadme
to the current slalus of the species, habilats, and aeosystenss within the actian area. The basaline
inchudes Stale, tribal, jocal, and private acticos already affecling the species or that will gccur at
(ke same time a5 this copsublalion, The baseline also includes (he consulations complated for the
remewal alplher lang-tenm water cantracts, and consuliatiens related to 1the operation and
nwintenance aclivitics of the CV P, Other unrelaled Federal actions affecling the species that have
compleied consultation are zlse included &% part of the haseline,

Ferresirial Habiiusiz

The SLU histerically supparted California praire {including vemnal pools) and San Joaguin
sallbush vegetalion on1he valley Door, and vparian wetland commuynities along the San Joaguin
Bover (Mayee o7 2l 19900, Today, irvigaled agricultere has largely replaced these corminities
{Maps 7 & 8). There are six genetal teresinal habitad Lypes in the peoject area, including:
agricultural and fallowed cropland; San Jeagquin salibosh and Cahfornia prainec/annual
prasslands; drainwaler reuse arcas; resloralion siles; and nipanan arcas. These are discussed in
mare detal below,

Agnicultural [ands‘Fallowed Cropland

Intensively manaped o Wnporanly fullowed avoculiural lands are the predominant land use
feature in the SLDFR planning area. The 15 stales that eoflon 18 the main crop, ollowed by
tomato and Tottuce, Cureently, the SLU growers are shifiing theie ceopping patterns ta ingreased
acreapes of frait and moet orchapds (3. Phallips, pers comm., 20006G; Phillips 20066; West|ands
Water Disioict 2004-2005). For the last several years on average, Westlands has fallowed some
FOCEG- 108000 zeres ezeh year (G Robbins, pers, comme.,; 20061 Fallowed land management
vanes, bul much ol this land iz now allewed o grow plants, followed by sheep grazing (5.
Fhillips, poms. comam.; December 7, 20040

san Joaguin Saltbush

San deaquin salthush s generally dominated by salt-inlerant sheubs such as pereonial and annual
salthush, wpdane bush, alkali blte, burmng bush, and goldenbyush, Grasses and torbs found in
alkah desert scrub communitics include alkals heath, alkaly weed, deck, pickleweed, alkaly
heliotrope, anmual saltbush, alkali sacalen, and sallgrass. As of 1920, about e1pht percent of the
histonc 5an Jeaguin saltbush habital remained in the San Joaquin Valley {Moore o¢ af, 1990}

Calttornia 'raine’ Annual € rassignd

California prsine i5 charatenzed by nalive perennist grasses, such as purple necillegrass and
alkali sacaton, snd 2 1ypically found in mest, Tight!)y raeed relict arcas within annuak
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grasslands, Less than one parcent of hisione Califomia prairie remains tn the San Joaguin
Valley., bost of the historic California prairic habilal is now replaced by annual grassland
comenuaty. Anneal grassiands in the San Joaguin Valley are dominated by introduced annuals
such as gats, soft chess, Apgut beome, red krome, barley, and foxtail fescue.

As of 1990, there were about P7,000 acres of Californiz prairiefannuad grassland and San Jeagquin
salthiezh hahitat remaining in the SLU -- the vast magarity of which goenr in the wrostern porion
of Westlands along the interstaie 5 catridor (HSBR 1991). Some wildlife species that use San
Joaguin salibush and Califomia praidc/annual grassland habitats include various species of mice
and kangaroo rals, ground squirrels, blunl-nosed leopand lezard (BNT.L), Swainson's hawk, red-
tailed hawk, and San Joaguin kit fox.

Drainwater Beuse Arcas

Currently, neatly 3,000 acres are being managed as ceose fagilities in the Mortherly Area of the
51U {ihe San Jeaquin Rivet Watler Qiality Improvement Project, aka “Fanoche™ facility; see
NFEL 2003 GRP Moritoring Report, chaprer 21, Tlis land 13 managed as imigated agriculture,
ulilizing drainwater 1o imgate sall tolerant plants (primarily alfalfa and bacley), which are
harvesied when matyee. These Tacilities lunclion to lewer draimwater velume and concentrale

galts prct o dispasal to the San Joaguin River.

The DEIS siales that eultivated plants in the reuse areas consume 3.4 acre feet of water per acre,
wilh an additional 1.1 acre feer of waler per acre reaching groundwater for subsequent drainage
service. Land manapoment practices on the reuse areas Limit their habitat value, however repory
dir confirm use by area wildlife, meluding nesting avifauna (sce STRIP menitoring reports),

Fesloration Sites

In 1998, the Department of the [nlerior cetired 1046 acres in the 3IVIP s Westlands Subarea
through the CYPIA Land Reticcment Program, In 2001, an addidional 440 acres were added 1o
the project. The sites are located immediately 1o the west and south of the Mendota Wildlife
hManapement Area {WMA) in western Fresne County, This land was purchased e remove
irmgation from impaired lands and reduce drainage probloms.

Ten monitoring wells revealed that after 4 vears, the perched groundwaier level dropped 6 feer,
and in all arcas wus ol least 7 feet below the surface. Monntoring several sumps on the
Tranguility site (locate] aboul 2 moles south of Mendota WhA) rovealed that all were dre by
October 2000, This project also monitors and evaluales revegetation and restoration of these
lznds, and will help direat {ulure restorlion actions (511 2004).

Curretily, these 2,086 retired acres, along with the Beive and Sumner Peck lands (for which the
Federal povemmment retaing non-imigation covenants through legal scttlement). compnise the only
area in the ST.U that the Service congiders permancently removed from imigated agrcolbura.

o ——
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Hiparian Systemsy

The practice of planting crops direcily adjacent to the river channel bank has confined oparan
vegetition to a narrow band within and alongside the San Joaquin River. As of [990, about {our
percent of the histone San Jeaquin Valley nopanan vepstation acreage remained {Moore e al,
16956,

Remnant native forested and scnab-shrub wetlands (commenly referred to as ripanan vegetation)
are restiucted o the San Joaguio River channel, rempant stands along some infemiitdent
tnbutarics (such as Los Banos Creek, Panoche Creek, and Cantua Creck), and some of the Jarger
sloughs within of adjacent to the stody area i the north. Dominant plant specics include:
collomwaed, Calufprmia sycamore, and valley oak. Typical shrubs include: wild rose, Califorma
blackberry, blue clderbermy, and willows, Hoary nettle, poison hemlock, rushes, and ersstes are
commonly found 1o the herbaceaus layver (USEBER 19910

There are about 5H) acres of tiparian babilal along Mud and 5all Sloughs (USBR 1991). As
slated above, four percent of the hisionic San Joagquin Valley npanan habital remaing today.

Ayuatic Habitat

The San Joaquin Basin i dramed hy the San Jeaquin River, which flowing north, eventually
cipries into the San Franciseo Bay via the Delta. Essentially all natural flows in arca sireams are
divered fer agneulivral and municipal use. As of the late 1980%s, |css (than onc pereent of the
San Joagquin Valey's developed water supply wis delivered 1o wellands {(Moare of af, 19907,
Rrcent]w, refape Jevel 2 actens under the CVYPLA have improved weiland waler supply
rellability, bul water supplies are the prgary faclor dictating the type and condition of wetlands
16 the Valley.

aan Joaquin River flows arc currently mainained ffom tinbolanes downsiream of Mendatla Pool
thronph Federal Energy Regulatory Comenigsion (FERC) requiced instream flows and water
guality flow releases pom New hMelones Reservpir. FERC fow releages are requored 10 maintaim
viable fishery reeoureey downstream of associated dams. Prior to 1992 agriculwral tailwater and
dratnwater contnbuted substzonal Nows 1o the nver. However, 1oday these nver flow
eontrbulions have decreased due to lailwaier tecapture, dratowater volume reduction,
erodnslwaler pumping, and waler ieansfer programs,

Mwmnerous kinds of wetlands {including vermal pools, free-flowing streams, and permanent and
seazonsl wotlands) occurred in the San Jeaguin Valley in histoncal times, Many of these naturai
habitat 1ypes have been redoced to Uny remoants of their historic exient (Maps 7 & 3). Exishing
wetland types are ofien characterized by man-made o mag-modified fcarures such as imgation
canals, managed wetlands {including rice ficlds), evaporaiion ponds, and ephemeral groundwater

pivisls.

Furmud € ancedfanan o e Propated Ser Luis ."}."ﬂ‘J-.':I.;:gu:’ Franure Re-valuaiion reLoER)
Papedd of 142




Arca Manaper, Burcau of Reclamaton, South-Ceniral Califormia Arca Oflice
Fresng, California

About cighl percenl of the tgtoric San Joaquin Valley watland agreage remains (Moore ef ol
19205, Since the Maote ropoet, several wetbnd ared adidiions gecurred in the San Joaguin
Valley, but overall the wetland area remains bolow 19 pereent of histoncal acrcage.

Fernaf Pools

Yemnal paols, a 1ype of seasonal wetland, once were commonly imfertperscd wohin the Califorma
prairc of the San Jeaquin Valley, These seasonal pogls are oyually sroall {10-165 feet across),
abthough some can be as large a3 a few Rundred agres. They are Bypically shallow {3-24 inches
deep), characterized by shallow deprescions underlain by an impervicus substrate {c.g., clays)
that prevents or greatly hindees the dewnward percolation of water, They vacy in pH from acidic
w nevirel or subalkaline. Plang compesition is largely annyal, highly endemie flara, and
approximately 70 percent of the decurnented vemial pool species are native anooals {Holland and
Jain 19EE).

Twa s vl vemal powols are feund in the San Joaquin Vallew: northem clavpan vemnal pools,
and inleryrades with alkali sink pools. Yalley pools arc typigally saline or alkaling, and ocewr in
hating of low-1ying plams. Common sali-tolgcant fora charastenstie of valley pools include:
szl grass, Downingia, peppergrass, sandworl, locowseed, alkali weed, gum plant, and clover.
Terrace vermal pools oecur on neutral 1o slighily anid =mils. Characlensiie laxa af teracs pogls
pclade: foxtail, Blennosperma, pomrase, while brodiaca, haegrass, Evar cawleseens, hedpe
hyssop, quillwort, toad rosh, rush, meadowfoam, flowenng quillwor, Allocarna stipitata,
loozestrie, Mavarretia, woolly marbles, and several species from the penera Downafngia,
Fryngium, Lastheatn, and Orainida (Holland and Jain 1988

Alkalr sink habitat, a type of vernal poal or seasenal wetlanpd, oeours i low-lying arcas underlain
by highly alkaline soils e San Joaguin salthush habital. Vemal poat habitat is known o exisi in
prassland-welland areas located in the aclion arca (.o, 0 %an Lois WYWH, adacent o Mod
Slough). Mo (CNDDE accumrenee recards for vemnal pool habitat, vernal poat cisiacsans, or
assoctated vernal pool plants have been reported inthe 37 quads thal encompass the drainage
praject arca (CDFG 2004},

Managed Wetlands

Water supplies limoil refuge management strategies. Unbil 1985, wetland managers relicd heavily
on agrnicultural draimaraler to mect refuge anagement objectives. This practice was penerally
digcontinued in the fall of 1985 dus ta waler gualily coneemns (discussed belaw). Tn 1992, 1the
CVPLA idontiflied level 2 refbge water supplies as a praject eomponent, and these supplics are
mct when possible,

As a male of thumb, permanent wellands managed within the San Tais NWWR Complex require 10
to 13 acre foet/acre irrigation waler per vear, while semi-permanent and seasanal wetlands necd

Frarme! Congueftgtrpa on the Proposed Sor Luis Drainage Feature Re-rvteairgn (5L DFF)
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an sanual average of 7 and 3 acre leetfacre, respectively (K. Forrest, pers. comm.; Avgas! 11,
20031 Managemenl of seasonally-flooded emergent wetlands within the Swae of Califomia’s
Mendota WHAA requites from 1.5 10 10 acre feetacre of water annyally, Here, adjacent to the
SLU, swamp Uroathy requires an application of 1.5 acre feetfacts apnually, while walcrgrass pees
3 acee feet'acre. Natueal foml crops such as swamin timothy, alkali bulresh, smartweed, and
mitlet are groven for wildhife. The canals are penodically dewaiered 1o manags catlall, 1fnder
diftercnt conditions, watcrerass 1s managed with 5-6 acre feet/acre annnally ol Los Banos WA
Chperators of privale hunting eluby peneradly manape their lands less intensively with an averape
annual appheatgn of 3 acre feetfacre.

A comman wetlandswildhife management approach in the San Joaguin Valley mimics paturally
occurring seasonally-flooded emergent wetlands with the carefully timed debivery of available
wyler supplies. Flar lands are managed a8 mupisl soil units, angd prodoce stands of swamp
penethy, spikerush, smartwesd, walergrass, and wild mullet to provide habital for wintering
walerfowl and other aquatic birds, Siles are drained in mid-March to ponwit spring sced
germination. Beginning in nid-Apnl, abow 1 acre foovacre of waler is applicd fo encouage the
growlh of waterfowl foods. hanagers begin Lo Nood sites m mid-Augusl, 1 »ater 15 avanlable,
anu} altempt 1o maintaion a depth o 8 inches of watee from mid-Seplember through mid-March
{primarily for dabbimg duck spocies).

A lcss common wetland management stralegy attempts (o provide winler rossling, nesiing, and
brooding habitat for water hirds by providing permanentt waler, Technicadly, (hese are semi-
pennaneoily and permanently floaded emecgent and unconsolidated bottmm wetlands (Cowardin
et all 1979), and are limiled 1o sites with uneven terrain that can support a combination ol deep
ponds, 1slands, and shallows. Cenunon plants found in deep ponds include common cattail,
hardstern bulrash, alkali bulrush, wideeongrass, and hemed pondweed, Swamp timothy,
spikerust, smartweed, and watergrass are fownd in (he shallows.

Wetland managers attempt to maximize waler depths st 3-34 feet from mid-Scptember through
carly May. Ponds are then drawn down 1o permit sced gormination in cxposced shallows. Food
plants are then imigated in early June and apam in carly July, Relatively fow of these
“permanent” wétlands contam water year-romnd, Om art anoval bhasis, about one quader of water
use (2.5 aore foetraere) is dedicaled o filling and mantainiog Nooded conditions foom mid-
September throwugh February, An addifional 2.5 acre feelfacre is required o maintain these
conditions from March through May, The remaining one-half of the water budget (5 acre
fect/acre) 15 used for imgation and counteracling evapalranspiration losses frem Juné through
mid-September,

Now-raturel Surface Waters {Starage und Conveyance Svstems) and Natureal Surface Walerways
Water-related habilat resources begin with the water impoundmicnts, waler starage, and water

COMYEYanee 1o resprelive use areas, Following Delta diversion and conveyance, tigation water
nsed o0 the SLDFR platanng grea agnouliural fands resulis in groondwater with high
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concentrations of salts and trace clements such as boron and selenium. In the Northerly Area,
much of this contaminated water is collected using a rile drain svslem, conveyed through apen
ditches and eanals, then uwltimately disposed into the San Joagquin River.

The Naortharlv Area of the SLU includes intensively manaped agrnicultural land, immigation water
delivery canals, and drainagc canals. It is cumenthy serviced by the Grassland Bwpass Project,
and subsurface agricultural drainwater (drigwater} generated from these fislds eventually Nows
¢ the San Joaquin River via bMod Slough. o 13 years of monitenng, the GBP has documenied
clovated concentrations of setenium in fish and invertcbrates in the natural walerways where
drainwater is being released. These loads may be harming fish in Mad Slough and the lovwer San
Joaguin River, as well as higher vertiebrates, such as the giant garler snake, that consume these
organisms, San Joaguin Biver tnbutanes and releases from New Meloncs Resorvoir dilule the
drainwater discharges pragr 1o reaching the Delta. The Grassland Bypass Project has been
permitted by means of a Waste Discharee Permit from the Central Valley Regional Waler Board
to continue these discharges through 2009, By 2010 other drainage setviee oplions or drinwater
management strakegics wWill nead 0 be ermployed by area prowers to meet the moere stringent
water quality objactives for seleniom in the San Jeagquin River that wiil be in effect in al] water
vear types (including dry water years).

Additionally, sumps and cheek drains in the Nonherly area discharge draimwater to the DMC —
Rowing to the Meodota Pool. The Mendota Pool provides water to public and privale managped
wetlands within the region. Westlands currently does not have a disposal outler, 50 the
contartinated water remains in the groundwater system (except for subsurface drainage Accretion
ows e the San Joaquin River and latcral flow to adjacent downslepe agricubural districts,
{sources: (1) State Water Resourees Control Board, March 2000, Water Rights Lecizicn -
1641, duwnleaded frem URL: bitp: Pwwnw waterights ca sovheannpsidecisions™WRIM 64 b pd .
{2) L% Burcau of Reclamation, San 1ais Drainage Feature Re-evaluanon |ST.DFR | Drafl
Ervironmental [npact Statcment [DEIS], May 2005 [USBR 2005a]; (23 LS. Bureau of
Rcclamation, Broadview Water Contract Assignment Project Enviranmoental Assessment Draft
FONSI [Broadview DEA], Apeil 20041,

LUnlined canals and dratns provide marginal welland and aquatic habitat throughaut the project
arcd, The habitat quality vanes depending on the degrec and {kcquency of maintenance, walcr
guality, habitat type of adjacent lands, consistency of flows, and ciher (actors, Some canal and
drain reaches contain emergent and aquatic plants such as bulrushes, cattails, and pendweed, as
well as undesitable invasives such as perennial popperweed.  Larger canals and drains support
warmwater fish,

Under exisling conditions, sibsorface, agncoltural drainwater also emters and affects watcr
quality in the Grassland wetland sopply channals o

1} wncontrolled discharges aseociated with heavy vainfall events - - drainage water
cnds up being pumped into the Grassiznd Wetland Supply channels dicectly. This
oceurs dunng poricds of heavy minfadl, Sinpe 1995, such evenls occurred in
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waler years 1995, 1997, 1995 and 2005 and have rosulted in sipnificant spikes in
stlenivmn corcenlrations in the Grassland wettand supply channcls and selenium
oading intg the San Joaqua River. (Tuoma and Prosser 2000, MeGiahan 2005},

2} lands outside the Grassland Bypass P'rojcet Drainage Praject Area that have
drainage problems. As was noled in a 2002 Repional Beard Report by Lppinger
and Chileor:

"Fwn arens have heen Idenlified wherg wpriculiveal jibsurface druinape can enter
watland waler supply canals from faretland Aot contained in the DFA {Grasslands
Drainage Aveal. Ore aved i west of the wetliond water supply chamacls and historically
drained into the Almond Drive Drain, Sinee Water Year 999, these discharges frve
heen colfected in the CCID Muin Drain und diverted vitg the CCD Main Cand
downstream of interngd supple charnels. Data for Warer Years 1999 aned 2000 iy red
cvadable for the Almaord Draiw site.

T second area where agericultural sudewrface dratnape can enter watiand water supply
cangls from outsile he TP & @ triangle-shaped aree of approximately 7,000 ceres
south of the Poso Orei {also known as the Rice Diraing and rorih of the D8A. Thiz area
Mistoricalfy draineed iaio the Poso Dvain, ertering South Grassiond Water District from
the east. Theee sites on the Pose (Ricet Drvain were monitored for selenivm during Waier
Yours T994 and 20008 Selenilem concenteations wr oll three sites were above 2 ugdl a
majarity of the time, though a change fn tafl water maragement dfter June 1998 has
apperantly fefred to redece and stabilize concentraluams,”

These sites will not be serviced by 51.0F1 and will continue W impact water quality on an
annual basts in the Gresshand welland supply chinnels with or wnhoul 51.DFR implementation.

Fvaporation Pongs

Evapuration ponds explodt a sitnple technolopy whereby drainwater ts collecied and then reduced
1n volume by sun and wind action.  Existing ponds in the Tularc Basin generally take advanmage
ol tugh evaporation rates (2.8 to § feol per acre annually) vsing a shallow (2-3 [cet), open basin
design with gradual side slopes {up 16 8;1) to copcentrate gally and 1oxic elements within the
ponds. The development of evaporation ponds has created a new and unique habital that 1s
abtractive 10 the wildlile adapted to the San Joaguin Yalley's bistone wetlands,

Ewaporation ponds are generally highly saline enviranments and existing ponds contain an
estimated 31.9 parts per thotsand (ppth) TDS, on average (Maoorg of af. 19903, Extreme salinity
cenditions within the ponds liani biclogical diversity. Oreanisims that can tolerate high and
fluctuating salinity and temperatures and low dissolved oxygen cxploll a siluation in which there
i5 reduced compeiition and predation. Preductivily of some aguatic foodl-chain organisms such
as wilpeangrass, waler boatman, midge flies, bnoe fHes, and brive shrimp is often quite high,
and prmary praduction at seme ponds has been several ovders of magnilode higher than natural
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salme anuatic systems, The presence of surlace walerin an and landscape and abundant feed
make evaporation ponds very atiractive to agquatic birds, Kesterson Reservoir, which ¢ssenbally
functioned as an evaporation basis belween 193] and 1926, demonstrated the threats thege ponils
pose o aguatic birds,

Within lhe San Joaquin Valley, there are about 4,700 acres of cvaporation ponds curmently in
operalion. Associated with these evaparation ponds ace about 550 acees of miligation habirat (A.
Tote, pers. camam.; November 15, 2005). Evaperation ponds are rogulated under Wasle
Discharge Requirements issucd by the Regional Baard. Currently, there are no pecmitted
evaporation ponds within the SLDFR planning area. Tn 1992, the Suroner Peck ponds weore
closed, and the drainage jmpaired lands that they sepved were subsequently retired fron wrigated
agniculture in 2002 by a setilement with Tntenior. The Brite-Deavenport Five Points facility was
converted to IFDM in 2005, Waler quality data from these former SLU facilities arc provided
Table 2 for reference.

Table 2. Selenium Concentrations at Inflow and Within Historlc Evaporalion Pends
Located Within The S[.DFR Planning Arca.

“Mcan Tnflow Conceatralion® . Mean Pand Concentration |

.. ._PondName | (pph) . (ppl)
Summncr Peck” 6193 114.0
{pond twners) - )
Britz Deavenport Five Points gEls .

* Concentrations are presenied as agetepale peometae means.
" Sumner Peck is somewhat atypical in that values for selenium are the highest concentrations

discovered 10 dale within the entire San doaquin Valley, and mean pond concenirations cxcecded
California State toxic wasic crleria

Species Basclines
S Joaguin Kit Fox

All proposed facility sites {with the exception ol Reuse Area A, B Part 2§ arc currenily
deminated by annual crops, and would provide kit foxes with eccasional foraging habiat only,
The reuse ares of excepiion is deminated by water and wetlands, providing unsaitable habital for
kil fox,

One of the three core kit fox populations identified in Recovery Plan for Upland Species of the
Lan Joaguin Vafley, Cafiforniv is located west of the action area. The Ciervo-Pangche Naiural
Ares of western Fresno and castern San Benito Counbies is localed roore than 160 kilometers
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{ 100 1o les) northweest af the other two care popitlalions (Cartiza Plain, and western Kem
County). Ciervo-Fanoche has significant numbers of foxes, and large expanses of kand are in
public owncrship. It has bren cstimated that the Cicrvo-Panoche area contains 312 syvare
kilomerers of suilable habitat (slope < 10%) on public land, and over 604 sguare Kilometers of
suilable habitat i private ownership (Haight ef 2. 2002). Tie Ciervo-Panoche arca also
cxpenepces a different environmental reaime compared to the other lwo core populalions.
Preliminary metapopulation viability analyses indicate that recovery probabilities for the kit fox
meyease if a population is maimtaingd in this area, apparently becaose of s different
envirenmental regime (LUSFWS 1998). The configuration of these three core populations also
allows for thair connccirvily by grazing tands, Kit foxes occur at varying densilics n the arcas
between the core populations (o2, Ketlemnan Hills), providing linkages belween ¢one
pupulaiions, and alsa probably with smaller, more wolated populations in adjacent valleys.
Satelitte populations near the sctioh area ioglude popalations i westent Madera County, Santa
Wella, and Pleasant Valley.

Yalue of Retired Agmicultural Lands Tor Koit Foxes

The CYPLA Land Reticement Program Demonstranion Prodect (LRP Demo Project) has retired
{via fee e acquisition) just over 200 acres of land within the SLDFR project area. All of
these [ands are within Wesilands Water district. The LRP Dejno Projeel has monitored the cifect
af vessation of irmgation on the proundwater clevations below the retired lands and seleniem i
the plants apd small rodents found on retired lands. Monilonng results have shown a significant
drop 10 shallow groundvwater 1able below the retired lands, and seleniwin conéentrations m plams
and small mammals that are below levels of concemn (CYPLA Land Retirement Do Projec
202 Annual Report).

An additional 34,100 acres {Sumner Poeck) and 3,0d6 acres {Britz) arc permancotly retired in the
SLOER progect arca (all within Wastlands) as pan of a drainzge settlement. The scitlement
imcluded setting aside these lands by means of “non-imgation”™ covenants thal prevents any futare
urigation with CVP water. The Westlands Watcr Dhstrict has also retired abowt 65,000 gcres of
land {as part of the Sagouspe setilement) within the SLDFR project area that are assumed will be
Broupht back mte production when a $rinape solwlion beoomes availalle (SLIDFR DEIS).

bost retired linds within the aclion area prabably de nol currently support kit fox populations.
This assumplion 13 bascd on the absence of reports of kit {oxes from these areas (e.g., sightings,
roadkills, e ). The possible abscnce of kil [oxes in these areas is likely a function of rwo mam
faclors: luck of proaimity 1o natural lands with existing fox populations and poor habital
conditions om the retived Jands, 1Towever, Kin fox surveys have not heen conducted on the
currently redired lands.

The closest known kil [ox populations ¢n tatural lands probably are wesl of 1-5 in saltbush scrub
and grassland habilats. Thesc populations arc at least 5 miles from most retired lands. Although
this distance is well within Lhe dispersal potcntial of kit foxes, intensive agriculure on the
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intervening lands significantly imhibits the abalily of kil foxes ta disperse irom the natural lands
1o the retired Jands (Cypher 2006,

Habital conditions on most retired agrieullural lands are subopticnal {or kit {oxes for a vanetv ol
FrASONS:

1. Om many parcels, dense prowths of weedy species are present, such as mustiards
(e.2., Brassioa migra, Sisymbrinm ivio), Ove-hook bassia (Basria fvesapiiafia),
and silverscale {dirtpfex argenter). This dense stovh hinders kit fox movemenis
and their ability to detect predators, and aleo may preclude peelerred prey
(Culbersen 1944, Williams and Germano 1992 Wamnck ef 2l i Cypher 2005).

Eit foxes tend to avaid 1all andfor dense cover (Smith ef @f, 2005), prosumably
because it makes it more difficult to Tocale prey and aveid predaiors. Oplimal
habitat for kit foxes consists of arid sheublands and grasslands, charactenzed by
sandy or sandy loam soils, an open vegetative stroctere with little tall = 18
inches) herbaceous vegetation, and the prescnce of kangaroo racs {Cyphar 2006).
Wetlands arc not suilable hakitat. Agnculieral 1ands are of much lower valee than
arid shrublands and grasslands (Cypher 2006), Trogation can Nood and destroy
dens and pesticide applications may be hamfal to fuxes. Annal crops arg
especially subject to disturbance by 1illing, cte. and generally bave a low prey base
{except alfalfa}. Orchards and vineyards have a more open structure and ofien
have a layer of herhacenus vepeialion that can suppart a prey base. Croplands do
not support kangaroo rats [Culbertzon 1946; Williams and Germann 1992). 1n
gcncral, agricultural Jamds are more ofien utilizal by red faxes and dogs which
may compete with or prey upon kit foxes. Without dens 1o escape predatars, kit
foxes may lemporanly use agncultural lands for feraping but will not occupy
them petmancntly {Warmick er of. in Cypher ef af, 2005}, Where more suilable
habital borders croplands, kit foxes may occasionally travel up o 1.5 ke ioto the
fields {\Wamick er @i, in Cypher et al. 2005).

2. Some of thess lands also tend te have soil saturation problems as a function of
their poor drainage, anid this could tesali in seasonal flooding of fox dens,
particular]y in the winter and spong. This would make it dilficull for Bxes 1o
establish cover, which is ncccesary for avatding predators.

3, Iepending upon how long lands have been retired, a sufficient prey base may not
have established to supparl Kit foaes, Colomization by prev speeies swonld depend
upan habital conditions and proximity o souece populations, and couwld be further
alfected by rodenticide wse on adjacent lands.

4. Finally, the stze and juxtaposition of the retired parcels will affect cstablishment
by kit foxes. Each kit fox family group requires about 1. 200 acres, based on
sindies in oplimal habital. Space requirements could be even higher io suboplimal
habinals, If lands are retited 1o @ manner thal resulis in solated parcels lacking
contiectivity, kit foxees may have difficulty getling cstablished.
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Conservation Moods of San Joagun Kit Fox in the Action Area

Kit foe core papwlation ead corridors. A potential core population of kit foxes hay been
identified 1o close proximity 1o the sclion arca {AJSFWS 1998}, This “Panoche Core Population”
15 penerally located on lands west of -5 in ke Panoche Valley and suitable lands 10 the nonh and
south, sueh as the Silver Creek Ranch and lands from Litlle Panoche Creck up to Roule 152,
Because of the amean af available optimal habetat (o, salthash scrub, and grasslands), this
popiation s prebably nob 45 extensive a5 the Western Kem County ard Carnen Plain Core
Populations. Thus, ol i enfical thal eonnestivily be mantained between {he Panache Core
Population and the 2 cote populations further south. This necessitates thal a viable corridor be
mainlained on remaineng nalaral lands belween [-5 and the foothills of the Coas! Ranpes (Map
9y The peed to conserve this cortider in the vicioity of the study area is jdentificd promioently n
Tasks §.3.4,5.3.5 5.3.0, and 5.3.7 11 the Kecovery I'lan for Lpland Species of the San Joagquin
Yalley, California {LISFWS 14%E),

Crod Crorter Sroke

The peaposed praject is lacated within the San Jouquin Bagio snake sub-population, in the San
Toaguin Valley Kecovery Unit (USFWS 1999). Thirty-six Califormia Natural Diversity Databasc
(CHEHMB 2005} records arc known from the 5an Josgquin Basin, These records ipclude Los
Banos Creek, Apatha Canal, Mud Slowgh, Fresno Slough, Volta Wildlile Area, Mendota Wildlife
Area and other locagions within the area,

The piant garter snake ts rare 10 the 5an Jozquin Valley where it 15 believed o ocour only at sites
in the northem ond of the valley. In 1980, it wos determined that the saakes could no longer be
found south ol Fresno {Hansen and Boode (980, The COFG is cumment]y conducling studies in
the Los Banos Wildlife Complex and the Mundota Wildlife Acea to betler understand the stains
of plant garter snake i the Sap Joaguin Valley Hecovery [nit (Dickert 2002, 2003} San loaguin
Valley subpopuiations of glant paner snakes have suffered severe declines and possibie
exlirpations ever (he last two decades. Pror to 1980, several arcas within the San Jozquin Valley
supporicd populations of giant garter snakes. Lmul recently, 1herc were no post- 1930 sightings
fram Stocktan, Sen Joaquin County, seuthward, despide several survey efforts (G Hapsen, 1988},
and sapveys dunng 1986 of price lpcalitics did not detect any giant gatier snakes. Dunng 19935
surveys of prior localiy roeerds and adjacent waterways, one road kiiled giant garer snake was
found, and 1hree presumed giant garier snakes were observed, but not captured (G, Hansen.
1995), Two sightings accurmed al Mendota Wildlife Arca, and twe ocourmed scveral miles soulb
of the town of Los Banos. These data indicated 1hat giant garter snakes weee siil extant in two
logaliies within the San Joaquim, but in extremely low to umleteclable nembers.

Simce 1995, however, survews conducied by CDFG in cooperétion wih 1.5, Geological Sorvey,
Biological Resgpurces Divigion, arougd 1.os Banos and the Vobia Watdlife Arca in the Grasslands,
and Mendeta Wildlifo Area i the Mendota Area have detected snakes, but in nuobers much
lower than those found in Sscramente ¥alley sub-populations (Dickert 20652, 2003, Williams
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and Wunderlich 2003; Weylic 1998), The estimatet total papulation gize for the Volta Wildhit
Area 15 45 individuals, approximately only 5.4 snakes per square mile (3.5 snakes per s:uare
kilomeler, Gianl garter snakes have been found al Volta Wildlife Arcs in the Los Banos Wildlife
Complex; however, planl garter snakes have nol beeo found in the San Luis NWER {Willtams
and Wunderlich 203033, The estimated total population size [or Volta is 45 individuals,
approximalely 5.6 snakes per mile (3.5 snakes per kilometer). The 1ota] Mendola catch was only
14 partcr snzkes in Fresne Slough. Five of the 14 snakes had Jumps on their bodies sugpestive of
@ parasilic nematode infection; further study is undeoway {Dickers 2002, 2007, Snakes neither
as sall nor large as thase faund in the Sacramento Valley were captured in the San JToaguin
Basin. This may be due 1o the much smaller population size, ot could refleet a tnue scarcity of
lhese size ¢lasses in ihe notlhern San Joaquin Valley sub-populations. Such low shake numbers
are lusirative of a tenuously small papulation, much ¢maller than found 1o Sacramenta Valloy.
These results demonstrae that giant garter shakes ape s1ill extand in (the norther San Jomgain
Valley, but probably in extremely low numbers/densitics. All sub-popuolations arc isolated frem
each other wilh no protecied dispetsal cormidors. Few opportunitics for re-colonization ef small
sub-populations thal may becomc extirpated exist, given the isolation from larper populations
and lack al dispersl comdors betwesn (hem.

Recent penctic work on giant garer snake population structure indicates three genelic
management units within the species which correspond 1o the pattern of subdivision eeveated by
volur pattern varmanis. norb, sentral, and south (Paquin 20017, The southetn proposed
management unit, analogous 10 the San Joaguin Basin, was found 10 have very low snake
numbers and severely degraded habitat (1.c., 50% of sies which supparted giant gaeter snakes i
the 19705 nevw have inadegpate habitat), Paguin (2001) proposes that concordiiee of the genetic
data showing isodation of soulbern populations and their unique colar pattcm should 2fford grant
garter snake pepulations in the southern exient of their tange greater protectton,

l.os Banos Creck, Apatha Canal, Mud Siough, Fresno Slough, Volla Wildlife Area, and Mondeta
Wildlife Arca are bnporant as stake habital and movement cormidoes for fhe animal. The
recovery stratepy for the spake inciudes maintenance andier crcation of habital comdars betweoon
exisling sub-populations to enhance populalion mlerehanie and offscl threats to 1he speeies
(LISFWS 19997, Much of the land use within the SLU s dominated by apnculues arud 15 noet
suitable for the plant garter snake. Fatablishment of non-nalive predators, such as the bullfrog
{Rena eateshiane), human alteration of water regimes, and cutnght kabitat destruclion such as
wetland draining, as well as siream channelization, have reduccd giant garier snake populations
{Wylic Casarza & Carpenter 20031, Waler pollulion in the form of agnicaltural runefT and drifl
from acrial wpplication of pesticides and herbicides as well as subsurface agrncwltural draming,
which carmies toxic loads of selenium, tay abso zffect snake sub-populations adjacent to the SLL
fUSEWS 19990, The scarcily of remaiming suitable habitat, flooding, stochastic processes, and
continued threats of habital loss pose 4 severe and immainent threat to soakes 1o 1be 5an Joaqum
Basin.
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The 1995 report on the statws of gianl garicr snakes in the San Teaquin Yalley (G, Hansen, 1996)
indicales that Central San JTnaquin Vallcy giant garter snuke numbers appear 1o have declined
even more dramatically 1har has the ameurd of appareitly available hahilat. Faciees in addidion
Lo habilal loss may be contrbutiang to the decline. These are factors which aflec! glant garter
snakes within suitable habitat and include intcrrupted water supply, poot water quality, and
contaminants (3. ansen, 1998), Seleniom contaminztion and impaired waler guality hawve heen
tdenlificd as & threal lo the species and a contributing factar in the decling of grant parer soake
papulations, padicularly Ior the Marth and South Grasslaonds subpopulation {i.c., Kesterson
National Wikdhie Refuge area) (USFWS 199300, High levels of selemium contamination have
been documented 1n biota fram at least six major canals and water courscs in the GBP (Saiki &
af, 1991, 1992) that have histonc giant garler snake records. The bicaccumulative food chain
Lthreat of felenivm comamination on fish, frogs, and Nsh-cating buds {Ohlendor] e od, 1986,
POEE: Saiki and Lawe 1937, Sajki and May 1988 Hothens and ORlendarf 1939 and Saiki of
afl 1491, 14992, 1993} n this region bas been well documented.

Contlaminant sludics on aguatic organisms and their hzbilals i the GBP and neighbonny areas
documented clevaled levels of waterbome seleniim i maay represenlative waler bodies 1o thas
regign (San Joagquin Valley Draipage Program 1990, Cengral ¥alley Regional Water Quality
Control Board 1992, Nakanoto and Hassler 1492), at concentrations 1o excess of known loxicity
thresholds of plan garicer snake proy specics (Hermanulz 1992, Heomanutz e afl 1992, Wakamols
an Hassler 1%%2), Though there are little dala specifically addressing the toxieily of selenium,
mcreury, or mctals 1o repliles, 1t 1s cxpected that reptiles would have toxicily thresholds similar
to those of fish and birds (LUSFWS 19930).

Construction of the iniial phases of the GBP (0 2002 and the resulting reductions in seléntum
loading 1o downslope wetland water supply channels in the Souwth Grasslands area are believed (o
have iroproved siand garier snake habitat. Ad (the same Lime, operativn oF the GRP has perrnitted
the discharge of selcniom-conlaminated drainwater from Grasslands' area farmecs inte Mud
Slewmgh, 8 perennial stream Oial supports marginal and potential gant gacter snake habatat, Blers,
seleniumn ¢oneenlrbons i small fish, & prey species of the glanl garter spake, frequently merach
L0115 ppo'e (Beckon e af. 2003}, Current GBP operating agreements will expire in December
2009, patentially forntinaling the benefictal effects of decreased seleniumn loading in downslope
wetlands and the poteptially adverse effects of dischapping selepiom-contaminaled waler into
Mud Slough. Inplementatyan of the proposed action will expand upon the current GBP facilities
and replace the current Mud Slough disposal of drainweater with disposal mio the proposed
Noprherly Area evaparation basin, In sddivion, selenium [vading in the DC (and downsiredm at
Mendowa Pool on the San Joaguin River) will decrease as a result of the mterception of kateral
scepage [tom the South Grasslands area following construclion of the Fircbaugh Sumps, 4
eomponent of the praposed aclion, collection sysiem,
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Consenvation Needs of Giant Garler Spake in the Actian Arca

Drecline of giam garter snakes in the aglion area 15 due pringipally Lo loss and dewradation of boeth
aquatic and wpland habital. Conscrvation measures, therefore, should prolect and sceure babilat
in ibe Grasslands, Mendota and Burrellanare arcas. These meisurcs arg listed as prionty task
one I the revised drall Giant Garter Snake Recovery Plan (19990, Addinonal priorily task one
measures inglude the development and implementation of managemnend plang, acquisition af
water Hghls for restoration of agualic habital, and studies 1o determing the effects ol selaniumm to
the species. Conservation casements in ihe Grasslaods shauld be ve-nepotiated 1o include
suitable management of lands 10 inercase population numbers and to broaden disinbution,
Cormidors, pricrartly aquatic cormislors, should either be re-estahlished and'or pratecied souch that
suitable habitat may be recolonized throughowt the action arca. Re-connecling the habuals
actupied by the vanous sub.-populatiens would also allow for an exchanpee of penelic material a5
the popalalions began to mtérbreed,

Califarnia Leasr Tern

As repored 1 the 1985 Recovery Plan (USFWS 19835a), the Californua l=asl tem nest in colonies
aleng the Pacifip eoast, cxtending fom San Tiego to the San Francises Bay. At that time, there
was no discussion of terns occurring away Fom the 20 hreeding colanies along the coast.
Howcver, 1o the Cabifomia Least Tern Broeding Survey, 1998 Season, Keane {DFG 19%%)
reparted that there were 28 Tocatioms that reporied succcsstully producing fedelings, and all but
2 were Jocaled along the coast, The two non-coasial nesting s116s are located at a PGE power
plant al Pittsburgh in (he western Sagramente-3an Joaquin Delta anl at Eettbernan City in the
San Joaquin Valley al the southern boundary of Westlands Water District. There was one nest
reporied from the dry beds of the 1erminal cells of evaporation basins at the Ketlleman City
lpcation that preduesd one fledghng rom fwe cors in 19093 (DFG 1999,

A few least tems have also been observed foraping at the sewage ponds al Lemaorc Maval A
Station (LWAS) o 1997 and 1998 but no nesting has been decumented thers (1. Scay. pers.
comm. o 5. McDonald;, 2006). Lemoore WAS 15 contained within the easiem podion of
Westlands Water THeairct, The hirds al both LNAS and Kellloman City armtive an site i Juno oc
July {). Seay, pars. comm.; 2006) and ate either "second wave'' nesters which arc first time
breeders (2-vear old birds} or hirds 1hat have nosicd ar o coasial site (cither sucoessiully or
wnsuceessully) as a “firsl wave” beeeder (DFG 199%), Thers 15 no definilive miommation 1hat
ks the Central Valley least terns to any of the coastal colonies, so they may be refugees from a
coastal colony or a pair of voung hinls that gol lost ob their way to {he breeding grounds.

For nesting, California least terns require arcas that kave relatively flat, open, sandy beaches, 1n
proximiy Lo foraging habital, and have relative seclusion from disturbance and prodalion.
California least leims have bheen ktown 1a nest on aificial surfaces, such as airfields, landfifls,
and vacant parking lots. 1 no sand 15 available in their nesting lecanon, the birds will select a
natural depression in the ground, such as a boot or lee depression in doed mud. After 1he eges
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arc fald, the nest 15 semctimes lined with shell fagments and small pebbles. Egpes are incubatcd
primanly by the female for 20 to 25 days.

Dwunieg the pesting season, constal California feasl terns feed oo small ish capiured either in
paruls, bays and estaaries, or inunediately offshore. Frey Hems incloade nerthern anchovy
[Ergranlis mordus), wpsmelt (Arherineps aifinis), Califorma grunion {Lewresthes tomnuis), and
killifish (Frnduiies parvipineis), Typically, in these twa Central Valley locations, the species
Torsges on indand siversides (Menidia herylime) or Cemharzio, which was introduced into one of
the evaparalion ponds near Kettieman Cuty; the Cambisia could only peesist in the cells with the
decpest, least saline water (1. Scay, pers. commn, 20068). Least lemns hover over standing or
flowing water and dive to capture fish, They aiso may ¢atch agqualic maeromvertehrates, The diet
of the Califomnia least tem i3 known 19 consist mastly of small A5k {Tomking 1959 Atwood and
Kelly 1984} and 1his appears to be true ol least tetns 1o the Tulare Basin (). Seay, pees. cormm.;
2006) In seme localions, other [east tems arce koawn to forage heavily on invertebrates, ineluding
shrimp and ants in South Carolina {Thampson of wl. 1#97) and flving insects {nesting birds 10
Texas) (MeDanic] and MeDaniel 196533 Boeth the male and fomale sclech a smitable site 1o begin
seTaping their nest if it 15 localed on sund.

Conservation Meeds of California least term in the Action Arca

There are no comservation recommendations in the Revised Recovery Plan {USTFWS 1935a) fig
California least terms in the Central Valley, T assure thal least tems foraging o hesting in the
action arep are not adversely alfected by any of the proposed altermatives, the Bureau needs 10
work with the local mosquilo abatercnt disticts to mpimize the use of Goembusia spp. inthe
evaporation ponds and to capr the evaporation ponds iU they are going do dry during the nesung
SeasOTL

Related Reclamation Actions

Central Valley Project Improvement Act Programmatic Biclogical Opinion Commifmcnis,
The CVPLA Progect Deseriptivn listed eight signilican areas of commitment that provided the
bacis uf dke PBL) no jeopatdy Hnding {Pages 2-50 10 2271}, One of the eight arcas was
Commitmenis Associaled with Drainage. Wo consider these ¢opnmitments to be relovant 1 the
proposed aclion becausc the drainage problems which Ihe Projeet is addressing arc a result of
conlinued operyliens of Lhe OV,

The drainage commitments of the CVPILA PBO primanly address compliance with the hiclogical
opinien an the Califormia Toxics Rule (Service File No. [-1-928-F-0021} and water quality
standards 10 chsure tha conlinwed operations of the COVP under Lhe CVPLA 4o not impact the
recovory af listed species such as the della smelt and giant gatter snake that depend an witerways
in Lo which eontaminated drainage is discharped or conveyed, or in recelving watcer bodics such
as the Delta. Addiional commitments of the CVPLA PBO applicablc to the proposed action
include those 1o ensure complianee with the IIndangerad Species Act {p. 2-69), in particular,
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Y Consistent with thelr respective guthorities aoud obfigations conceraing the effective vhil
gffreient gperation of the CFF and implementation of the CVEIA, the Service and
Reclamation will wtifize their qutherities in furtherance of the purposes of the £54 by
CAFFYINE ot pragrams for the conservation of endangered and threatened species as
provided in Section Flalfl) af E54)"

and

“Discretionnry programy weder puthorit: of Section 7ia)f 1) have heen, or will be,
developed by the Senee amd Reclamation in consullation with the Sorvice and
frelemented 1o conserve Histed species and address impacts vesulting fromm pust and
contiruing actions related to the aperation and matwienarnce of the VI and
irtplemeniation of the CVPR4. The programs implomented pursizant to the CVPIA are
friended to provide mitigation for past CVP effects on alf fish, wifdlife, and associated
habitass, inciuding listed specier and desigrated reineal fimhitan™

The Congervalion Measures ineluded in tbe Description of the Proposed Action are consistent
wilh these pravisions of tThe CVPIA PRO.

Centeal Falfey Project Operatians Criterie and Plan, The OCAF desceibes the caordinaled
operalion of the CVP and State Water Project by Reclamation and the Califormiz Depariment of
Water Resources. On July 30, 206k, the Scrvice issued biclopical epinion 1-1-04-F-0140, which
addressed the effects of operating the CVE/SWE and delivering CVP waler for renewing watar
contracis and other actions on the threatencd delta smelt {(Fvpomesus frranspeeificws). On
Fehruary 15, 20035, the Scrvice issucd bielogival opinion 1-1-05-F-0053 in response to
Reclamation’s November 3, 2004, request for reinitiation of formal consultation on the OOUAR to
address potcntial critical habitat issuces and cficets of the OCAL on delta smelt {USFWS 2045a).

‘'he OCAP consullation analyzed the effects of numeraus new actions on the delta smelt and s
designated oritical habital, meluding storage af CVP and SWP water in rescrvoirs, walcer releases
from roservoirs, rver operations, operation of the Federal/State diversion facilities, and the
CVE/SWP cxport-pumping operations in and through the Delta, The (8T AP consualtation
addressed the operation of the CVPSWP in the Sacramenta Yalley, and included all
commitments of the SWP and CVF, such as mecting requirements of the CVPTA PBO (USFWS
20007, the obligations eontained in the Central Valley Water Quality Control Board water right
permils, obligations of CVP waler service contracts, Sacraments River Seitlement contragts, San
Joagquin exchange coniracts, and ofher requirements. Therefors, the OCAP BO addressed all the
aquatic effeets of operating the CWPISWP.

Cenrral Valley Projece Lang-term Hater Service Contraci Renewaly. Reclamation either has,
or inteods 1o renew aboul 119 CVF Water Service contracts thmughout the Central Valley, All of
lhe renewitg CVP contracts are tequired by the Btedagical Opinien on Implementation of the
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LV (Central Valley Praject fmprovement Plan} and Conrinued Operation and Muinterance
egf the CFP ([CVPIA PBO) o incorporale provisions needed o comply with applicvable law,
incleding provisivns of the CYPIA. Renewal confracks will incarparate applicable provisions of
the CVPIA, including payment inty the CVI* Eestoration Fund.

The CVIP watcr senvice contracts include an annual maximum gquantily of approximately 5.6
milkion acre {eet per year of CVF water and provide water service (o approxamalely 3.2 nullion
errgable acres of land and an urban popelation in excess of 4.3 million people. The long term
waler contracts renewals, while avthonizing a makimum contract amounl, recognize Lhat the
delivery of the cntire contract amoeunl is subjeet to the availability of water and other CVT
obilizations.

For cfficiency, Reclamatgn bas grouped the CVEP waler-service contract renewal epvironmental-
docurpents by sinmlar regional issues. To date, the Service has completed consuliation on long
tent renewal of approximately 98 CVP water senvice contracts and 139 setllement contracts lor
Sacramento 1ver contraciors, and imdcrim renewal of 18 xdditional CVP water service contiacis
{including somec unexeculcd contracts which have undergone section 7 review for long term
renewal, i.e., Lhe Cross Walley contracts).

Operanion and Maintenance of Contral Falley Project Waoter Conveyance, The CVI'IA
programmatie hiologival opinion {CVPLA PRO) anticipated that it may be desirable to cover
some operations and maiplenance (Q&M) activities under leng term contrel renewal biological
opinions (paee 2-44). Pursuant o pages 2-46 10 2-4% of he CVPLA PBO and requiremeots of the
ofogical opinions for CVE Intenm Waler-Scovice Ronewal Contracts (1995, 1998, 2000, 2007,
Feclamativn has prepared regional O& M plans to descrbe the peneral and routine maintenanee
and aperativpal procedures Reclamation cendusts on their CVP Tacilities throughout Califorma,
Becavse Reclamation aggregated information gt dilferent geographic seales and levels of
specificity for long tenn contracts and fagilily opermbion and maintepance, the Service determingd
Il wias necessary to conduct scparate, but concurrent, consuliation on operation and maintenance
te mect Reclumation's target dates for long termn contract renewal. On Febroary %, 2005 SEWO
tasmed 3 hinlogical apinion cuvering the O&M of lhe Federal [eatures in the American River
Lrviston. The service has also completed consultation on the Of:M plans for 1he Nordhern
California Arca Office, the Contral California Area Office, and the South Coniml Califomia Area
Office, which includes the Clperations aad Muintenanee (fuideldines, Imtegrated Pest
Managewent Plans, and Reclamation's Listed Species Munuel Those consullations analyzed
effeets af aperalion and maintenance of the OV facilitics associated with contract renewals,
other than those effects analveed in the QC AP biological epinien, The Service issued the
binlogical cpinion for the CCAC on Febeuary 9, 20053 (Service Tle oumber 1-1-03-F-(05%), the
bindagical opinion for the WCAO on Fehruary 14, 2005 {Scrvice file number 1-1-05-F-0037) and
the Bological opinien for the SCCAD on February 17, 2005 (Service file number 1-1-05-F-
03aE).
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MET Shortage Poficy; Boclamation has finalized a revised Municipal and Indosinal {MM&T)
Water Shortage Policy fur the CVEP (Qctaber 2005). The puposes of the policy are 1o: (1] define
waler shortage terms and conditions applicable 1o all CVP M&I cantractors, a5 appropriate, {2)
cslablish CVP water supply levels that, together with the M&l comraciors' drought waler
conservation measures and other water supplies, (2} would sustain urban arcas during drowghts,
and {b) dunng severe or continuing droughts would assist the bM&I conlractors in thetr efforts 1o
pratect public heallh and safely; and {1) provide information 1o ME&T contractors for development
of draught contingency plans. The Policy identifies an increased quantity of CVP supply given
Bkl reliability. The effects include reduced avaslability and inereased cost far environmental
water supplics including level 4 refupe water supplies.

Federal Projecis that May Alfect Surface Water Quality in the SLDFR Project Area
Mendata Poal Agreement and Mevers Groundwater Banking Profect

The necd fur the proposed Mendota Pool Group Exchange Agreement and Meyers Groundwater
Banking Projeet isw facilitate impeovements in the reliabilily of imigation water delivery to the
San Luis Canal (51.C) [at Check 13 on the DR for specified Tands within Westlands Watcr
Dhstrict and San Luis Water District in western Frespo Counly withowt affecting CVP water
deliverics at Mendota Pool. Theze projects exchange £V P contract supply with groundwater
pumped inte 1he Mendota Pool from adjacent wells o the Pood, Lifects 1o surface waters includc
ingreasiog TDS 10 the Mendatla Ponl, a source of water {or wetlands in the arca. Further, the
primary adverse effect of (he Mendota Pool Fxchanps Agreement 15 (0 mersase the cumulative
rate of yroundwater degradalion in wells west of the Pool. These wells are primanily MPO wells,

San Sougwin Exchange Contrecror 10 Yeir Transfer Program

Tn 2003, Reclumatian finalized an CIS/EIR on the San Joaguin Exchange Contractors” 10-year
Transfer Program (SJEC EIS/EIR; LSBR 2004). This peogram allews for the Iranster ol up 1o
130.00K) ac-tycar of substintte water annuoally 1o several potential agricubiural, muanicipal and
welland users for a perind of 10 yaars. The preferred alternative would develop up to 130,000
acre fect of waler during non-cotical years, with up to 30,000 acre feet of watcr made available
threntgeh conservation {including tailwater recovery) and groundwater {up 1o 20,000 acre feel) and
up to 50,000 acre feet of water made available through erap dling/temporary land Gallowing.
During critical years, up to 50,000 acre fecl of water may be made available through erop
Lallowing, and no waler is to be made available from conscrvation/tailwater recovery and
groundwaler resoprees.

Modcling of the effects of the preferred alternative in the SYEC E1S/BIR estimated up to a 47%
flow reduction in Mud a2nd Salt Sloughs during the bate spring and dry and below normal water
years. The largest redections in flow would cceur during April (34 percent) and May (47
pereent] a5 shown it Table £-5 of (hat docement, Reclamation detenmined that the flow
reduction would nol have a sigplicant efTect on the extent ar quality of the agquatic or uplard
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habitats in Mud and Sall Sleughs because the flow reductions were in the pormnal tange of
flectuation that eceurs durny natmoal and drwbelow normal years. The Final STEC EIS/ELR did
not, hpwever, compane the frequency of such flow reductions bomween the “with projest” and
“without praject’” conditions. Lhe effect of reduced flows in bMud and Sall Slough on selenium
concentralions in these channels was likewise not analyzed (5. Leach, pers, comm., March o,
2006), 1tis reasomable o expect that a redoction of low in these chatnels combined with
continved selenium amputs from outside the SLOFR Projoct area {sce Managed Wetlonds wrle up
on (irassland wetland supply charnels on page 46) could resull in higher selenium congentrations
and potentially a grealer frequency of oceurrence of waler gualily objoctive exeeedeneces in these
chunnels.

dModeling of the ¢ffact ol the preforred alternative in the SJEC ELS/EIR also indicated reduction
n flows in the San Joaguin River al Yemalis. These reductions were shown to vary from Q1o 1]
percent, [uwnng the late spring ovtl-migration periad for anadromows fish, ows weuld be
teduced by 3 to 8 peccent (Table 444 afihe SIEC BIS/EIR). Sutumer flow reductions would be
as high as 11 pereent in July. Smaller (2 percent) reductions were predicted in the fall when
salmonids begin 1o migrate upstrean in the San joaguin River. Reclamation detérmined these
reductions o {low did nol have 4 sigmiticant effect on the flow or water qualily in the San
JToaquin Biver because fow reductions were stiil within (he mmge of inter-annoal vanations in
menttily tver Mow as shown m Table 4-1 of that document.

Effects of the Proposed Action

The analyses oF this Biolagica] Opiniet are lased on the following assemplions. These
assunptions have been develgped in ccosultation with Reclamation. In sere cases, these
assumptions ar not yei supporied by full pilot 1esting and field venfication of some Projee
clements. To the extent that actual project operations do not conform 1o these assumptions, the
cffects of Project operation may differ from this analysis, and the amount of incidental 1ake
snlicipaled may change as well. Based on Reclamation’s praject deseriplion, we expéect (hat
these assumplions will be calibrated by real time monioning of preject operahons. New
imkarmation thal indicates the amoupt of edtent of incidental take is exceeded: o which reveals
cifects of the proposcd action may affect listed species or ennical habital in & mannet or 1o an
exient not considercd in this opinion, may require remitiation of consultation (sec Helnitiation -
Closing Statement).

S[.OFE ESA Consulation Assemplions:

t. Facilitics (incleding treatment and svaperation poods) will be designed to
withstand a 100 year flood.

As the amoeant of retired lansd increases up wo E92,000 acres, the entire amount of
CVE water that can be deliversl (assunung an average of 70% reliability for the
analysig) can stli be beneficialiy used on the existing croplands that would remain
In production.

Fua

Farmal Cunswltaiion oa the Prupa.:cd Sur Fais Drofeage Foatare Re-cvioluation (RLIOFR)
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Continued use of the sale groundwater vield of 175,000 acre-Teet of groundwater
peT YEALL

Rewst arsas will not pond applied dranage water, Any ponding on the reuse areas
thal tmay ooéut (boe g ntense siomm evenis will not persist more than a few days
beyond the event. Ponding from these two sources is prevented or minimized by
the foliowmng: the application rale of the drainage waler, the miliration rale of the
sil, anad the: tile drains to be instailed beneath (he rense areas,

Evaporation ponds will be designed to minumize shallow watcr habital by
insluding near verlical {(4:1) intemal sides and by maintaining the water level at 4
feet exeept when aperalional regquirements negessitate tbe draining and
decommisstoninp of eells, Water Tevel will be af leasi 2 feet below the retaining
wall cresl during nommal operations. The auter retaining walls will be at 3:1.
Under fuiare conditions with the project, sclenium levels at Crows Landing arc
expecied to remain below 2 ppb; salt and boren levels al Vemnalis are cxpected 1o
bes redduced by 7 and 17%%, respectively, Each of these 1s expecled 1o be sipnificant
improvenenis over exisling canditions.

Dunng high floed evenls flows are expected to cxeced the capacity of project
facilities and discharge through wetlands sloughs and chanmels a2 fhey curmenly
and histarically have done.

Siting of SLDFR project facilities (except for mitigation ponds) will occur within
polygons identificd on the maps prepared by Reclamation's Denver Scrvice
Center and dransminied to the Semvige’s SEWO in Decernber 2005 and Fobruary
2004, Some ol these maps wers nsed by the SLDFR Mitigation Workgroup,
Brclamation hag notled thal these maps are 1ol yed linal. General locations of
reuse areas, treatment facilitics, and evaporation ponds have been esiablished, but
within those general locations facilitics can be placed (with some enginceong
consiraints) i mimmese effects to hated species, Mitigation pand siting has vel to
be detetimmed.

Standard avoidance and minimizacton measares will be implemented for the Sin
Joaguin kil fox and @ant garter snake dunng construction af facilities,

The effluent strcam from the tiological selenium ireatment facilities will e
oxidized to reduce hicavailability a8 ruch as possible befbre it is discharged to
the evaporation basins.

Sclenium concentrations 1n cffluent {water flowing mto cvaporation ponds) will
nol exceed 10 pph total selenium on average-

The imigable lands within the Sar Luis Unit are flly develaped, Groepl Jor
annual fluctuations in fallowed ground, cither for crop rotation purposes, because
of eonstrained supplies, or olherwise, the total farmed acreags remams canstant.
LISBR and the water distnets will work with the lacal mnsquito abatenent
dislricts o minimize the use of (fambusia in the svaporation basins.

Evaporation basins will include escape points to allow ceress if any specics {alls
n.

Formal Consulintion on the Propased Sax Ll Drainage Feature Re-reafuation (SLIMNR)
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l5.  Anyiand reticcment program underlzken as part of the SLDFR will have explicit
objectives 1o funher listed species recovery consislent with meeting drainape
related poals,

L. Lands tetived will be drvland farmned, graecd, or fallowed, in roughly egual
proportiens (akout ¥ each) Fallowed lands will be disecd twiec annually.

17, The nutigauon ponds under consideration for effects o migratory birds may have
effects 1o listed species habital, bat are not insluded in this consultation. The
mitigalion ponds will be subjecl to separate section 7 cansultabion poo o
i plerrenlation.

18, To minumize the nsk of selemum bicaccumulation in the reusc areas the arcas will
te plamed with speeics designed to reduce the nsk of use by Sun Joaguin kil
foxcs.

19, Rehabilitation and use of the San Luig Draio i3 not being considercd.

200 A provision in YWestlands Water Drstricl®s waler services contract with

Reclamation states that in the cvent the Sccretary of the Department of Lthe Intenior
mmplements a land retirement program o address drainage im the San Lwis Uil
then & new Water Meeds Assessmont (WHNAY would be completed after vach
guarter of the overall retirement progmam has been unplemented.  The eesults of
gach new WNA would be evaluated to determing if a reduction in Westlands®
total waker contract quaniity I5 warmanted. Under 1the contract provision, lands
rettred throwgh the OV LA Land Retirement Program and the Brtz Settlement
would not be considered a part of the Jand retirement program for purposes of
tNggenng a new WMNA, bul would be considered In any new WHA'Ss,

Effects ol the Aclion om [isted Species

San Jovgirn Ka Fex

Given the cument prexinnty of known kit fox occurences telative (o the aclian area, the size of
kil Tz hotme termtories (inciuding the typical cxtent of nighuly foraging movements), and the
dispersal range of juvenile kit foxes, it 15 likely that kit fox foraging and dispersal activities could
exiend into and throwgh argag 1o ha used as reticed lands, conve vaneedqoolloenon systems, rense
ArEAs, FEVETSE 05mass and Biotreatinent sites, and evaporativn hasing. Kil fox dens, although not
commanly found in the intensirely managed agncultural areas whers major construction activity
would gccur, may currently exist at low densities in these areas. Kit foxes may also attempt 1o
recolonize lands that are retired threugh implementation of the Projcel,

The potential adverse ¢[Mecis on the San Jeaguin kit fox from all the varigus Project features
inglude: both temporary and permanerd loze of kit fox foraging and denning habitar; disturbancc
from construction-rejated activitics: disturbance snidfor direct injury resulling from the
destruction of natad dens when occupied fields within reticed lands are dhaced o ripped; and
loxicosis [rom consuming selemiwm-contaminated prey in reuse arcas. inaddition to thess
adverse effecry, there is alse the potential far beneficial effects resulting from retired lands being

—
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placed under praring managemeni, and cven greater potenlial for benefit (o kit foxes itom
implementation of sirategic fand retircment in tapdem with directad management of such lands to
maximize conditions for kit fox colonization, survival and reproduction. All potential effecis,
bath advetse and beneficial, ate desenbed by Projec! components below, as well as
determinations wherein a Project component is neutral with regard to clfects.

5] anela

Land retirement is a component o all four STRER In-Valley aliermatives. The total acreape
proposed for reticcment under each allemative is: 44,106 acres {In-Valley Disposal Alternative,
which represents no change from existing conditions), 92,592 acres (Tn-Valley Ground Water
Chuality Land Eelirement Alternative), 193,956 acres (In-Valley™Water Needs Land Retivetnent),
atid M3 KW acres (Tn-ValleyDiminage Impaired Area Land Retirement). Retired lands that will
not be vged for project purposes {e.g,, (oUss argas, cvaporation basing, cic)) would he prazedl,
f2llowed, or deyland farmed. Based on estitmates fraom the Westlaods Water District, it is
assumed that lands will be retired for these three purpnses in roughly cqual propations {fe, 173
each). Analyzing the potential effects to the San Joaguin kit fox from (he Retieed [and
compencnt af the Project requires an understanding of the current regional condition and
conservation needs of the species. Much of the foliowing information comes from a repart by
Brian {"ypher (Cypher 20061, except where indicated.

Regiorgl Cansernvation Need: A potential core population of kil foxes has been identified in
closc proximity 1o the Project area (UISFWS 1993). This "Panoche Core PMopulatien™ is generally
located an lands west of 1-5 10 the Panoche Valley and suitable Tands to the north and south, such
as the Silver Creek Ranch and lands from Litle Papoche Creck up to Route 152, Becaose of the
hmited amount of available oplimal habitat (c g, saktbush scrub, and grasslands), this population
i5 probably not as cxtensive as the two other core populations (f.e., Western Kem County and
Camzo Plain) to the south. Thes, it 1s crifical that connectivity be maintained betveen the
Panoche Core Population and the two soulhern cove populations. Thas necessitates that a viablc
comdor be mainmained on remainimg natural lands between 1=-5 and the foothills of 1he Cnast
Ranges, The nesd o conserve this comdes i the vicimity of the study area s identifizd
prominently tn Tasks 5,34, 5.3.5, 5.3.6, and 5.3.7 in the Regovery Plan for Upland Species of the
San Joaquin Valley, Califoroia (LSEFWS 1998)

A symificant concetn 15 that conlinuing agneultural and subutban developmenl between these
core populations polentially threalens to obstruct this comidon In some locabions, thas eorridar
alrcady has heen reduced 1o <7 0.5 miles in width, This 15 particularly truc in {he areas where the
Litile Panoche Creek, Panoche Creek, and Canma Creck interscot -3, Conversion of some of
these croplands to permanent erops such as orchands may improve permeability somewhat Eyr kil
foxcs, bul alse increascs the hkelihood that these Tands will stay in ggnculiural production.

Comyeriaeion Serategy with Retfred Lands: The potential for retired lands to bencfit the kit fox 15
dependent on a number of vanables, including the location, size, and management of the lands,

Formal Cantultarion o6 the Praposed San Liet Droasge Feanee Re-evatieation (SL0FER)
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